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PREFACE 


At the turn of the century the practia of medicine wa* »o conducted 
that httle diitmction wm made between the trea tmen t of rurgical du ea aea 
of the child and thoac occ urri ng m the adult. It was soon discovered how 
ever that the mortality rates m the younger group were extraordinarily 
high and that, if improved results were to be expected, the infant or small 
child could not be treated as though he were a diminutive m a n or woman 
It became evident that children were not only heirs to most of the path 
ologic states found in older individuals but m addition were subject to 
types of infection and congenital abnormahocs which were seldom cn 
countered in later life 

With the intention of developing better methods of examination more 
detailed peoperaave and postoperauve care and a more specialized and 
debcate operative technic, the surgical staff memben of the Boston Chil 
drcni Hospital began to deiotc the major part of their time to Pediatnc 
Surgery This trend, which was first fostered menty five years ago by the 
late Dr James S Stone has been amply justified by a itniang betterment 
in mortahey stacisucs. Thu does not imply that Pediatnc Surgery should 
always be set apart as a separate speoalty but it does indicate that infants 
and children can obuin unproved surgical care if an appropriate number 
of men m each coramumty will take a particular interest m this field and 
give It the attention which it nghtfuUy deserves 

The present book, ij devoted to that part of children i surgery which 
involves the abdomen In addition to giving the details of pe and post 
operative care and of the operative technic, the book is intended to be a 
statistical portrayal of cxpcncnccs which have been accumulated by our 
surgical staff daring the past twenty Bve yean. Reference to the bterature 
has been made only when necessary to supplement our own material In 
presenting a treatise m such a form we do not wish to mimmue the ira 
portance of the ivrltingi of other* who ha\c contributed to the field our 
aim IS rather to set forth persdnal observations and practices so that they 
will be available to the obstetrician pediatnaan general practitioner and 
general surgeon who must diagnose and treat abdominal conditions m m 
fancy and childhood- 

The vuitmg and resident memben of our surgical group by their 
coniunt interest and efforts have helped to make possible the resulu which 
are recorded here Dr Kenneth D Blackfan and hu associates have been 
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most helpful whenever special pediatiic advice and treatment have been 
required. Advances in surgery must usually be founded upon pathologic 
studies, and we have been particularly dependent upon Dr. S. Burt Wol- 
bach and Dr. Sidney Farber foi their unexcelled pieparation, description, 
and preservation of surgical material in a way which will be of permanent 
value to all departments of die hospital. Dr. Edwaid C. Vogt and Dr. 
George M. Wyatt often aided in roentgenologic investigations, and the 
latter has provided die films which have been included in the various 
chapters. Miss Etta Piotti has executed the drawings with precision and 
gracefulness. Mr Ferdinand Harding photographed the clinical subjects 
and pathologic specimens. Finally, the work would not have been completed 
without the secretarial assistance of Miss Joanne Carpenter, who has dili- 
gently collected data, prepared the manuscript, and assembled the index. 

Foi several years we had intended to gather the subject matter which 
is iiere assembled in book form The project was ahvays frustrated because 
of inadequate financial backing and it was not until a generous grant was 
received fiom die Godfrey M Hyams Trust Fund that serious work could 
be undertaken and pushed to completion It would have been impossible 
to make this contribution to medical literature without such support, and 
we gratefully express our indebtedness and appreciation. 

Some of the illustrations have previously appeared in publications by 
members of the staff. They are reproduced here by generous permission of 
the various journals as follows Journal of the American Medical Associa- 
tion: Fig 21, from “Congenital Obstruction of the Small Intestine,” loi: 
1/J53, 1933 Pennsylvania Medical Journal’ Figs. 37 and 38, from “The 
.\cme Surgical Abdomen in Children,” 133, 1930 Surgery, Gynecology 
8: Obstetrics Figs. 52 to 65, inclusive, fiom “Suigical Treatment of Duplica- 
tions of the Alimentary Tract,” 70. 295, 1940, and Figs 181 to 190, in- 
clusive, fiom “Omphalocele in the Newly Born,” 7/. 520, 1940, and Fig 
23 j fiom “Granulosa Cell and Brenner Tumor of the Ovary,” 6r‘ 250, 
1935, by Bland and Goldstein The New England Journal of Medicine 
Figs n and 30 fiom "Congenital Obstruction of the Duodenum in Chil- 
dien,” 206 277, 1932, Figs 42, 46, and 51 from “Meekers Divciticulum in 
Childien," 20S "ier,, 1933, by Hudson; Figs 197 to 202, inclusive, from 
“Congeniinl Diaphragmatic Henna,” 227 917, 19J0; Figs 1G8, iGp, and 
170 from "Congenital Patent Urachus," 2/5.* 193, 193G, by Mahoney and 
I'niiis, and I'lg 2j2 from “FAstrophv of the Bladdci and Ejnsjjadias.” 222 
130. iqjo. h\ I.,idd and Uanman The Archives of Siirgciy Figs 70 and 71 
from "Intussusrc’piion m Inf,mc> and Childhood,” 2p' 3G3, 1934. ami I ig 
1G2 fiom “Congenit.il \nomahes of the Gallltladdcr,” 52’ 131, if)3G I Ik 
,\ mciuaii fomn.d of Smgerv Fig iiG ftom “Congenital Malfoi m.uions 
of Anm .md lUciiim" rr 1G7. 193}, and Fig. 138 from "Induations for 
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Splencaomy m Childhcxxi sp 400 1958 by Diamond, The Journal of 
Pedutrla Fig 157 from Idiopathic Dilatation of the Common Bile 
Duct, 750 1935 and Fig *30 from “Hydromctrocolpo* in Infancy 
77t 1940 by Mahoney and Cbamberlarm The Annali of Surgery 
Figi. 150 15* and 154 from Congcmtal Obbtcntion of the Bile DucU 
102 741 1935 The American Journal of Discaae* of Children Figi. *55 
167 and t68 from “Neoplanm Produang Elndocnne DUturbancei m Child 
hood"^P 579 >94° 

It u a pleaiure to thank the W B Saonder* Company for their irarm 
cooperation m thu undertaking and for their nnccrc efforti m producing 
2 book of attractive appearance which u m keeping with the highejt 
itandardj of the publiiber t art. 

William E. Ladd M D 
Robeut E. Gross M D 
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CHAPTER I 

COHOBHITAL HYPERTROPHIC PYLORIC STEBOSIS 

Congenital hypertrophic ttcnoiw of the pyloriu ii the moft common 
condition which requires surgical treatment In the first few months of life. 
The baby with this lesion has a marked Increase m sue of the pylonc 
musculature, so that the lumen of the gut at this level is compressed and 
partially obstructed. The clinical findings include all of the cardinal symp- 
toms and signs of mechanical obstruction at the outlet of the stomach 
The operaave attack on pylonc «enosu marks one of the greatest 
advances m abdominal su r ge r y m the last twenty five years, Pnor to ipit 
vfhen the operation of pylororayotomy was adopted following the work of 
Frcdet in 1908 and Rammstedt m 1911 the mortality In this condiaon 
vaned from 50 to 75 per cent or more whereas today proper surgical teeb- 
me combined with adequate preoperative and postoperative care has T^ 
duced the mortality m competent huds to 1 or s per cent. The expenences 
gained from the operative treatment by pylororayotomy m 765 cases form 
the basis of the following presentation 

PATHOLOOT 

Grots Pathology —The important pathologic finding Is hypertrophy of 
the arcular pyloric muscle and an actual increase in the number of smooth 
muscle fibers. This hyperplasia and hypertrophy produces an ohve-sired 
bulbous or fusiform mass which has a smooth external surface. The dim^ 
nom of this swelling vary somewhat with the age of the baby and with the 
degree of hypertrophy which is present. In an average case the swollen 
pylorus is about % inch m length and about ^ inch m diameter 

The pylorus is quite firm. Its external surface u smoothly covered by 
serosa A longitudinal hcmiscciion sboivs the mmculature to be of such 
thickness that it pushes the mucosa imvard and thereby greatly diminubes 
the lumen of the stomach at thu poinL The great bulk of muscular tissue 
which is unyielding impedes the passage of curds from the stomach into 
the duodenum, ^Vhen the thickened musculature u examined in cross sec 
tion It Is found to be gray quite firm and to have a gristly consistency 
A longitudinal section of the hypertrophied pylorus shows one impor 
unt anatomic difference in the configuration of the mucosa at the gastne 
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and duodenal ends. As shoira in Fig. i, the lumen of the stomach is grad- 
ually reduced in size toi-.-ard the pylorus, but the lumen of the duodenum 
assumes its full size at once, due to the abrupt termination of the p\loric 
sphincter at its distal en<L It is important to remember this during opera- 
tion, for there is great danger of stveeping a scalpel into the duodenal lumen 
at the point inhere it balloons out just bevond the pylorus 

liGcroscopic Pathology.— Microscopic sections of specirnens tv'liich have 
come to autopsy rdthout surgical inters ention do not shotv any increase in 
nerv^es, nor is there an} other neurologic abnormality to suggest tliat mus- 
cular hypertrophy is brought about by a neurologic disturbance. In die 
specimens i\hich are obtained from infants under a week or ten days of 
age, the mucosa and submucosa are essendalh normal. After diis time, die 



fig. j -Longitudinal section from a case of pjloric stenosis, showing the hypertrophy 
of musculature at outlet of the stomacli The tliickened muscle tapers off gradually on 
Its gastric end, but ends abruptly on the duodenal end 

forcing of curds dirougli the small opening bungs about edema of the 
mucosa and a slight increase in the leukocytic infiltration of this layer. 
Tin's mechanical irritation therefore produces a thickening of the mucosa, 
which further i educes the size of the pyloric lumen It is for this leason 
diat infants do not e\hibit signs of obstruction until they arc about two 
weeks of age, in spite of the fact that the hypcitrophicd muscle has been 
present since birth. 

Dcjicndcnt ujion the obstiuciion of the pyloius, ihcie arc also changes 
of less inipoii.incc in the wall of the gastric annum and fundus I’liese aic 
charactci izcd b\ mild hypcitiophy of the muscular coats of the stomach 
and an incrt.isc in si/e of the mucosal rugae These changes aie similar to 
those which arc found in any portion of the gastro-intestinal iiaci above 
the level of a longstanding mechanical obstruction. 
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BTIOLOOT 

There ii no jatufactory theory to explain the etiology of congemtal 
hypertrophic itenoni of the pyloru*. Some individuali have propounded 
the theory that injury to the central nervoiu *y«tem during birth might be 
an cuologic faaor but the absence of other figns of cerebral damage m 
the great majority of ouc* tendi to refute thu vlciv It has been luggested 
that ihit dueasc might be analogous to conditions luch as megalo-arctcr 
or Hirschsprung s disease of the colon We hate no reason to conde mn thu 
theory nor do we have any evidence to support iL 

Some pediitndanj regard pylonc stenosis as the end result of a pre 
existing pylonc spasm In other words, the muscle which has been active 
for long penodi of time now becomes hypcrtrophiedL Such moicular spasm 
could have been onginally brought about by abnormal reflex disturbances 
which are occasionally seen in other pans of the gaitro-intestinal tract, for 
example at the gastnc cardia. ^Vhilc thu theory might be attractive it 
docs not appear to be enurely plausible because the pylonc hypertropihy 
can be found so early m life that there could hardly be time for a prC' 
caiung spasm. There u no maal preduposiuon to this condition 

In short, we are at a loo to explain the hypertrophy of the piylorus, 
ind regard thu problem as one of only aademic interest which u far over 
shadowed by practical considerations of the surgical treatment 

mCPTGMB 

The symptoms arc all indiativc of a high obstruction and of a severe 
loss of body flmds and electrolytes. 

I omting seldom occurs before the ninth or tenth day after birth, and 
usually not before the child Is tivo weeks of age At first vomiting ma y be 
little more tlian a regurgitation after feeding, but soon it becomes more 
forceful and projeaile in type at the start it may be infrequent, but later 
it appears after most of die feedmgs, and u the ouutanihng complainL 
Since the obstruction is at the dutal end of the stcrraach the vomitm does 
not contain bile. The child u continually hungry beausc hide food passes 
into the intestine to be absorbed. He wdl therefore eagerly nunc or take 
the botde even after vomiting 

The amount of fecal residue decreases as the pylonc obstruction in 
creases the stools become less frequent and more scanty In occasional 
cases hov,eiTT the baby may have a so-alled “starvauon diarrhea which 
Is accounted for by the passage of accumulated intestinal juices or by the 
prcMoui administration of athartics. 

With continued starvation failure to gam waght or the Ion of weight 
is always seen There u a loss of subcutaneous faL ^^arked dehydration u 
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and duodenal ends As shown in Fig i, the lumen of the stomach is grad- 
ually reduced in size toward the pylorus, but the lumen of the duodenum 
assumes its full size at once, due to the abrupt termination of the pyloric 
sphincter at its distal end It is important to remember this during opera- 
tion, for there is great danger of sweeping a scalpel into the duodenal lumen 
at the point where it balloons out just beyond the pylorus 

Microscopic Pathology.— Microscopic sections of speciniens which have 
come to autopsy without surgical inten'ention do not show any increase in 
nerves, nor is there any other neurologic abnormality to suggest that mus- 
cular hypertrophy is brought about by a neurologic disturbance. In the 
specimens which are obtained from infants under a week or ten days of 
age, the mucosa and submucosa are essentially normal After this time, the 



Fig 1 — Longmiclmal section from a case of pyloric stenosis, shoising the hypertrophy 
of nuiscuiature at outlet of the stomach The thickened muscle tapers off gradually on 
Its gastric end, but ends abruptly on the duodenal end 

foicing of curds through the small opening bungs about edema of the 
mucosa and a slight increase in the leukocytic infiltration of this layer. 
This mechanical irritation thciefoic produces a tlnckening of the mucosa, 
which further i educes the si/e of the pjloiic lumen It is for this reason 
that infants do not exhibit signs of obstiuciion until they are about two 
weeks of age, in spite of the fact that the hypeiti opined muscle h.is been 
present since biith 

Dependent iijion the obstiuction of the pvloius, thcie are also cliringis 
of less impoit.iiKe in the wall of the gastric antiuin and fundus 7'hesc are 
charactet i7cd b> inihl injictiioph) of the imisciilar coats of tlic stomach 
and an inciease in si/e of tlie mucosal rug.ie These changes aie similar to 
iho'C which arc found in am poition of the gastto intestinal tiaet .dien’c 
the hmgstanding meelianiral obstimtirju 
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Mott important u the palpniion of the ng/it upper quadrant inth the 
ap of one anger m the attempt to feel the hypertrophied pylortis. In well 
over 95 per cent of the cascj the pylonc tumor can be felt through the 
tbdominal wall m occaiional caia it can be felt only after repeated exam 
inationi If the tumor cannot be detected, feedings of a qulh^fonnula 



Fig 3— Thrce-mootb-old baby before pyto nn ayotociy £or pyloric nenocU. 
There li obvloui irright Io«, itropby of the nibaitaDeons tlnoo, ind wrinkllnj of tlv 
lUn. Btlott Same patient, after operadon. at eler e n months of aje. The mitritkm h 
imprened and tbe wnnUing of the sHn has duappcaitd. 

nenie water or dilute orange juice will relax the *bdominal ^t-all and give 
the best condluom for latufactory cxanunatioiL The feeding should be 
conunued unul the baby vomits, bcause this Is folloired by a momentary 
penod of great rehxaUon during which the abdominal viscera can be best 
palpated. The \omitiis of course, does not contain bile, a fact which dearly 
Indicates that the obstruction U above the ampulla of Vater 
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evidenced by minkles appearing on the face, neck, and extremities. If vom- 
iting has been long continued and severe, alkalosis may result in hyperpnea 
or other respiratory disturbance. 

PHYSICAL FINDINGS 

Inasmuch as four fifths of the patients with pyloric stenosis are males, 
the sex of the patient is of some importance The majority of patients are 
from four to six iveeks of age -when first seen (Fig 2) . 

The general physical appearance of patients who are brought to the 
physician early may shoiv little variation from the normal However, signs 
of weight loss, UTinkling of the skin, sunken appearance to the eyes, and a 
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V/EEK OF LIFE 

Tig 2 — Chnri shoeing .ngc of patients at time of admission to hospital for treatment of 

p)Ionc stenosis 

decrease of subciilancotis fat (Fig 3) aie more characteristic of advanced 
stages Practically all patients ha\c evidence of dehydration, irhicli is best 
determined by the pliabilitj of the skin In the noimal infant, the skin of 
the chest, abdomen, or cMrcinit) can be rolled up with the fingers and 
when icleascd it vill inuncdiatclv sink back into its normal jjosition In 
contrast to tliis, the dcludratcd bain has a skin of thinner tcMurc which 
falls bark into its normal contoui \cr>' slov\l> 

rxavnunlion of the nbdovu n is of greatest importance If there is an) 
distcniton it is confined to ihc cpigistniim oscrlying the stonneli area 
Inspection shous gastric wa\es pissing from left to right if the baby h.is 
been recently fed Palpation nn\ shoi a distended stomach if tlu child has 

recently nursed 
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MoJt important ii the pcIfMlion o) Ihe nghl upper quudrant with the 
up of one Enger in the attempt to feel the hypertrophied pylorui. In well 
over 95 per cent of the cuei the pylonc tumor can be felt through the 
abdominal ivall in occaiional caaet It can be felt only after re^jated exam 
inationi. If die tumor cannot be detected feedlngi of a iDtllt_fonnuIa, 



Fig. 5 — •Ifrow Three month-old bab^ before pyloro ro yotomy for pyloric Uenodi. 
Tltere Is obvloui wdght loo, atrophy of the tubcouneou] tlatoei, and wrinkling of the 
»Un. Below Same patient, alter opention at eleren monihi of age. The nutritkm is 
hnprtned and the wnnklmg of the tkhi ha* dbappeared. 

Jierile water or dilute orange joicc tviU relax the abdominal wall and give 
the b«t condiuoru for latufactory examination The feeding should be 
conunued until the baby \‘onuu, because this is followed by a momentary 
period of great relaxation during which the abdominal viscera can be best 
palpated. The i-omltus, of course does not contain bile a faa which clearly 
indicates that the obstruction Is abme the ampulla of Vater 
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evidenced by minkles appearing on tlie face, neck, and extremities If vom- 
iting has been long continued and severe, alkalosis may result in hyperpnea 
or other respiratory disturbance 

PHYSICAL FINDINGS 

Inasmuch as four fifths of the patients with pyloric stenosis are males, 
the sex of the patient is of some importance The majority of patients are 
from four to six weeks of age when first seen (Fig. 2) . 

The general physical appearance of patients who are brought to the 
physician early may shoiv little variation from the normal. However, signs 
of weight loss, imnklmg of the skin, sunken appearance to the eyes, and a 
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WEEK OF LIFE 

fig 2 — CInrt sho^Mng .^gc of patients .at time of admission to hospital for treatment of 

p)Ionc stenosis 

decrease of subcuianeous fat (Fig are more characteristic of advanced 
stages. Practically all patients have evidence of dehydration, uhicli is best 
determined by the pliability of the skin In the normal infant, the skin of 
the chest, abdomen, or cMieniit) can be rolled up with the fingers and 
when released it udl iinincdiaich sink back into its normal position In 
coniiast to this, the dclndiaicd baby has a skin of thinner texture which 
falls back into its normal contour \ci> slouly 

pxmninatiou of the ahdornrn is of grenttst importance If tiicie is nn> 
distention it is confined to the cpig.astnum overhing the stomach au.i 
Inspection sliovs gastric uaves pissing from left to right if the Inbv has 
been rcccntl> fed Palpation nns show .i disteiukd stomach if tlu child has 

recently nursed 
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tCTUnal tract the vomitus tvill contain bile or fecal matcnal ivluch clearly 
indicates that the obstruction u belou the pylorus, 

Extnnstc forms of congemtal obslruclton induced by incomplete rota 
tion of the intatmal tract, almost invariably gitc signs mthm the first day 
or two of life An incompletely routed intestine commonly lies across and 
compresses the duodenum below the level of the papiUa of Vater so that 
the vomitus contains bile In diesc cases the onset of vomiting is within the 
first twenty four or forty-eight hours of life which Is In contrast to the later 
vomiting of pylonc stenosis In questionable cases roentgenologic slndies 
are of value 

Poor /ceding regimens may bring about vomiting in the second or 
third week of life, with clinical findings much like those of pylonc stenosis. 
Unduly long feedings at the breast or the administration of too concen 
trated or too bulky formulas are apt to produce vomiting which occurs 
shortly after feeding Therefore it is necessary to review the feeding his- 
tory to dinunatc the poisibiUty of mcorapiatiblc amount or ty’pc of food. 
Not mfrcqucntly pauents are admitted to the hospital witJi a presumptive 
diagnosu of pylonc stenosis only to find that msutuuon of a rational feed 
Ing regimen completely aboluhes the vomiting 

KOEHTOEHOI^IC SXAHUCATIOIT 

Since the symptoms and signs m most casea of pylonc stenosu are su 0 i 
aent to establish definitely the proper diagnosis, roentgenologic examina 
uon u not necessary There arc however some cases in which tlie hiitory 
u atypical or the physical exammauon u unsatnfaaory Under such or 
cumstancei the diagnom u in doubt and it u ben to obtain additional 
mfonuaiion by x ray examination. In our last 34s cases x ray examination 
has been performed only twenty times 

Methods and Findings.— Two methods of evaminauon are available A 
film of the abdomen wltliout contrast medium will often show a large, di 
latcd gas-filled stomach with rchuvcly little gas in the intestine beyond 
the pyloi-us (Fig 4) If die stomach u not thus outlined with entrapped 
air a rouune gaitro-inteitinal ocaminaUon may be done with die use of 
contrastmg barium wliich u incorporated in the formula. The fluoroscopic 
findings thus observ-ed may be listed as (i) an enlarged stomach with 
rounded jylori^c end (due to a baUooning of the antrum forward and to 
the nghi) (2) greatly Increased pcnsuluc acuvity (3) passage of die 
banum to the pylorus hut litde or no escape of It Into the duodenum. 

rUms taken some hours after the ingesuon of banum indicite how 
much gastne retenuon u presenL Normally a bab) g stomach is completely 
empty in three hours and the retention of a large part of the banum after 
this time IS indicative of pylonc obstruction (Fig 5) 
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If the child has been untreated for a long time, the recurring loss ol 
hydrochloric acid brings about alkalosis, so that hypertonicity or respira- 
tory distuibances may be found 

It IS surprising to find that such starvation over long periods does not 
produce nutritional edema In only one case have we observed marked 
edema— serum protein level of 4 9 mg per cent— which could be explained 
only on the basis of starvation This explanation was further supported by 
the fact that there ivas no reappearance of edema subsequent to operative 
relief of pyloric obstruction 

DIFFERENTIAL DIAGNOSIS 

Pylorospasm must be differentiated from pyloric stenosis Babies with 
pylorospasm are apt to have generalized muscular hypertonicity of the 
trunk and extremities The vomiting tends to appear in spells, that is, the 
child will vomit for two or three days and then be spontaneously relieved 
for several days before vomiting reappeais No pyloric tumor can be felt 
by abdominal palpation The symptoms vary from day to day, whereas 
they are continually progressive with pyloric stenosis Furthermore, pyloro- 
spasm symptoms can be relieved by using atropine compounds, particu- 
larly when they aie employed m conjunction with sedatives such as pheno- 
barbital 

Intracianial injuiy or hemorrhage which results from birth trauma is 
a frequent cause of vomiting and may have to be considered m the differ- 
ential diagnosis In children so afflicted, the vomiting is not apt to be as 
forceful as tliat seen with mechanical obstruction Furthermore, the vomit- 
ing is more likely to be in small amounts and to appear at 11 regular inter- 
vals, um elated to the ingestion of food Vomiting may be the only symptom 
or sign of intracranial pathology, but one is more likely to find other evi- 
dence of neurologic disease, such as convulsions, spasticity, hypotonicity, 
bulging fontanel, or possibly bloody cerebrospinal fluid 

Other types of intimsic intestinal obstruction must be consideied in 
the diffciential diagnosis It is impoitant to remember that intrinsic ob- 
stiuction (aticsia or stenosis) of the esophagus, duodenum, or intestine 
pioduces vomiting ivithin the fust day 01 two of life This is in shaip con- 
trast to the vomiting which occurs in pyloiic stenosis, which seldom begins 
before the ninth 01 tenth day Furtheinioie, these other foiins of congenital 
obstruction arc apt to have findings vlnch arc not encountered in obstruc- 
tion at the pylorus If atresia exists in the esophagus, there may be a com- 
munication between the esophagus and the tiachca, or else tlicic is .1 
spilling o\ci of salna into the lai>n\, so that respiratory difTKiiltics arc 
common If nn atresia exists in tlic dnodcniim or lover poitmn of the in 
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taanal tract, the vomitui tviU contain bile or fecal matenal which clearly 
indicate* that the obstnicuon u below the pylorui. 

Exlntutc forms of congenital obslruclton induced by incomplete rota 
iton of the intaunal tract, almost mt-anably give sigm within tlic fint day 
or two of hie An incompletely rotated intestine commonly lies acrou and 
compreue* tlie duodenum below the level of the papilla of Vatcr so that 
the vomitus contains bile. In these cases the onset of vomiting ii within the 
first twenty four or forty-eight hours of life uhicli is in contrast to the later 
votmtmg of pylonc stenosis In questionable cases, roentgenologic studies 
are of value 

Poor feeding regimens may bnng about vomiting m tiic second or 
thud wcei. of hfe with clinical findings much like tliose of pylonc stenosis. 
Unduly long feedings at the breast or the administration of too conten 
trated or too bulky formulas arc apt to produce vomiting which occurs 
shortly after feeding Therefore u u necessary to revieTf the feeding hiv 
tory to eUralnatc the possibility of incompatible amount or type of food. 
Not infrequently pauents are admitted to the hospital with a presumptive 
diagnosis of pylonc stenosis onW to find that msutuuon of a raiional feed 
mg regtmen completely abolishes the vomiting 

SOKKTOEnOLOOlC KXJLMlXATIOn 

Smee the symptoms and signs m most cases of pylonc stenosis are sufB 
aent to cstabluh definitely the proper diagnosis roentgenologic examma 
lion is not necessary There are however some cases in which the history 
II atypical or the physical examination u umatisfaaorf Under such ar 
cumstanecs the diagnosu is in doubt and it u best to obtain additional 
infonnauon b) x ray examination In our last 54s cases x ray cxaminauon 
lias been performed only twenty times 

Methods and Findfnca.— Two methods of examination are available A 
film of the abdomen witliout contrast medium wall often show a large, di 
Uted, gas-filled stomach with relauvciy little gas m the intcsune b^nd 
tile pylorus (Fig 4) If the stomach is not thus outlined with entiapped 
air a rouune gasiro-intesunal cxaminauon may be done with die use of 
contrasting banum which u incorporated m the formula The fluoroscopic 
findings thus observed may be listed as (1) an enlarged stomach with 
rounded p ylonc end (due to a ballooning of the antrum forward and to 
the nghi) (*) grcatl) increased pcnstaluc activity (3) pauage of die 
banum to the pylorus but litde or no escape of it into the duodenum 

Films taken some hours after tlie mgesuon of banum indicate how 
much gastric retenuon it presenL Normally a baby s «omach u completely 
empty in three houn and die retention of a large part of the banum after 
this time 11 indicativ e of pylonc obstruction (Fig 5) 
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Fig 4 Fig 5 

Fig 4 —Roentgenogram from a patient with pylonc stenosis, showing the marked 
gaseous distention of the stomach 

Fig 5 —Roentgenogram, following barium meal, m a pauent with pyloric stenosis, 
showing complete retention of banum in the stomach In the great majonty of cases the 
diagnosis of pyloric stenosis can be made from clinical findings, and x-ray examination 
IS not necessary 

PREOPERATIVE CARE 

Since the adoption of pyloromyotomy as the tieatment of choice for 
pyloric stenosis, further reduction in mortality has been accomplished by a 
better preoperative care Attention is directed toward abolition of ketosis 
and at replacement of lost body fluids, electiolytes, and carbohydrate stores 
The management of this regimen may be in the hands of the surgeon alone 
or may be undei the combined direction of a pcdiatiician and surgeon. 

In our clinic the entire preoperative care has now been handed over 
to the surgical staff, and with the exclusive management by one service 
tliere has been a marked increase in cfTiciency Tins plan is practical only 
when members of the surgical staff devote a large proportion of their time 
to the treatment of childhood conditions, and aie well equipped to cope 
with the feeding problems and fluid administrations in babies 

Administration of Parenteral Fluids -The giving of parenteral fluids is 
the greatest factor in improving the general condition of these dehydrated 
patients, and two or three da>s arc well spent in thus stiengtliening the 
child, indeed, in extreme cases four or fne days may be leqtiiicd to get 
the baby into optimum condition. 
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Appropnate fluids should be adimnutcred morning and mght of each 
preopcrauvc day At each of these bmei an intravenous injection is given, 
and this is i mm ediately foUoired by a hypodermoclyfis. For intrffvmom 
mjection lo per cent glucose in stci^e water is given, m the proportions 
of 10 cc. of rhu solution per pound of the babys body weighL For the 
hypodcrmoclysu physiologic saline— and on rare occasions Hartmann i lolu- 
Uon— is used in amounts equaling 15 cc. per pound of body wcighL 

This combination of intravenous and subcutaneous fluids appears to 
be unquestionably superior to the tdminUtrauon of fluids solely by the 
subcutaneous route However in general practice or in general hospitals, 
where compaiauvely little infant work u done dif&culoes with intravenom 
infusion may arise Under such circumstances all of the parenteral admin- 
istradoni may be given by subcuUiTt^om routes if the rites of injection art 
frequently changed from the pectoral region to the back and to the thighs. 
When the subcutaneous route is the only one employed, 5 per cent glucose 
m stcnle water or 3 per cent glucose In physiologic salme can be given. 
The guidmg rule should be to maintain the infants fluid intake at 
or 3 ounces per pound of body weight per nventy*four hours. 

TraBtfurieiL— Transfusion is occasionally of considerable help in prc 
panng the undernourished child for operation particularly if ^e blood 
count u beloiv 4 000 000 There may be a loivered level of plasma proton 
which augurs for poor ivound healing subsequent to operation. Hence it 
ij wise to raise the proton level by inhuion of blood from a suitable donor 
Blood should nc\cr be given In amounts exceeding 10 cc- per pound of 
body woghi at any one time Transfusions in cases of pylonc stenosis arc 
but rarely needed, and for the most pan should be reserved for the poorer 
ruk type of paucnL They can be limited to about 5 per cent of the cases 

Feeding!.— "While the child is being tbm prepared over a period of one 
to three days, it is well to continue the oral feedings The infant ma y vomit 
most of this material but a small amount of It does go through the pylonu 
and IS absorbed from the intestinal tract. The feeding may be thickened 
with small amounts of cooked cereal in the proportion of i part of cereal 
to 15 or to parts of the formula. The addiuon of cereal thickens the fluid 
to such an extent that more of it is squeesed through the pylorus. 

Drug!.— The use of atroptne either by the subcutaneous route or else 
incorporated in the feeding in borderline cases, may be of some value but 
it has little advantage in the typical case of pylonc stenosis. If the child Js 
fussy and hypenomc, the adminutranon of small amounts of luminal once 
or ivnce in each twenty four hour penod will have a quieting and beneficial 
effect. These drugs houever have a rather Uraitcd usefulness. 

Vlt4mfai*.-Admmistrauon of vtfamtn C lias been rouuncly adopted 
In all of our cases in the last two years with the hope of rawing the vitamin 
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Fig 4 Fig 5 

Fig 4 —Roentgenogram from a patient with pyloric stenosis, showing the marked 
gaseous distenuon o£ tlie stomach 

Fig 5 —Roentgenogram, following banum meal, m a pauent with pylonc stenosis, 
showing complete retention of banum in the stomach In the great majonty of cases the 
diagnosis of pylonc stenosis can be made from clinical findings, and x-ray examination 
IS not necessary 


PREOPERATIVE CARE 

Since the adoption of pyloromyotomy as the tieatment of choice for 
pylonc stenosis, further reduction in mortality has been accomplished by a 
better preoperative care Attention is directed toward abolition of ketosis 
and at replacement of lost body fluids, electrolytes, and carbohydrate stores 
The management of this regimen may be in the hands of the surgeon alone 
or may be under the combined direction of a pediatrician and surgeon 
In our clinic the entire preoperative care has now been handed over 
to the surgical staff, and with the exclusive management by one service 
there has been a marked increase in efficiency This plan is practical only 
when members of the surgical staff devote a large proportion of their time 
to the treatment of childhood conditions, and are well equipped to cope 
with the feeding problems and fluid administrations in babies 

Administration of Parenteral Fluids.— The giving of parenteral fluids is 
the greatest factor in improving the general condition of these dehydrated 
pauents, and two or three days are well spent in thus strengthening the 
child, indeed, in extreme cases four or five days may be required to get 
the baby into optimum condition 
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Approprutc fluidi ihould be adminutcred morning and night of each 
preoperadve diy At rarh of the»c tuna an intravenoui injection u given, 
and dm u immediately folloived by a bypodennoclym. For intravenous 
injection lo per cent glucoic in atcnle water u given in the proportionj 
of 10 cc- of thii aoludon per pound of the baby i body weight For the 
kypodermocljsis phyuologic ialine— and on rare occaiioni Hartmann $ aolu- 
don— u med, in amount! equaling 15 cc. per pound of body iveighL 

Thu combination of mtravenom and jubentaneom fluid! appean to 
be nnquejtionably lupenor to the admioutracion of fluidi lolely by the 
fubentaneouj route. However in general practice or in general hojpitali, 
where comparatively little infant wort u done difficultia ivith intraiTnom 
infunon may anse. Under fuch arcumitanca all of the parenteral admin 
Utranon! may be given by rubcutaneous routes if the sita of injection arc 
frequently changed from the pectoral region to the back, and to the thighi. 
When the lubcutaneoui route li the only one employed 5 per cent glucose 
m «cnle water or 3 per cent glucoic in phynologic elinc can be givca 
The guiding rule !hould be to maintain the infant! fluid intake at 
or 3 ounca per pound of body weight per twenty four houn 

TruifnfioiL— Tranifunon u occtilonally of connderable help m pre 
panng the undemounihed child for operauon pamcularly if the blood 
count u below 4 000 000 There may be a lowered level of platmi protein 
which augun for poor iv-ound healing nibsequent to of>eration. Hence 11 
u wue to raise the protein level by mfiisioD of blood from a imtable donor 
Blood should never be given In amounts exceeding 10 cc. per pound of 
body wdght at any one time. Tramfuiiooi in cua of pylonc iienocs arc 
but rarely needed, and for the raojt part should be reserved for the jjoorer 
mk type of patienL They can be hmited to about 5 per cent of the cases. 

Feeding— ^Vhlle the child is being thus prepared over a penod of one 
to three days it is ivell to continue the oral feedings. The infant may vomii 
most of this TratenaH but a small amount of jt doo go through the pyJorui 
End u absorbed from the intestinal tract. The feeding may be thickened 
With small amounts of cooked cereal in the proportion of 1 part of cereal 
15 or to parts of the formula. The addition of cereal thickens the fluid 
to such an extent that more of it 11 squeezed through the pylorus. 

fhtigi.— The use of atropine atlier by the subcutaneous route or else 
Incorporated in the feeding in borderline rates, may be of some I'alue but 
It has Hide advantage in the typical case of pylonc stenosis. If the childjs 
fussy and hypertonic, the admmutrauon of small amounu of luminal once 
or twice In eadi twenty four hour penod vnll hai-c a quieting and beneficial 
effect. These drugs houever have a rather limited usefulness. 

Vltamiiii.-AdminittTauon of xnlamm C lias been routinely adopted 
m all ol OUT cas« m the last two years, inth the hope of nusrng the Wtamin 

\ 
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Fig 4 Fig 5 

Fig 4 —Roentgenogram from a patient with pyloric stenosis, showing the marked 
gaseous distention of the stomach 

Fig 5 —Roentgenogram, following banum meal, in a patient with pylonc stenosis, 
showing complete retention of banum in the stomach In the great majonty of cases the 
diagnosis of pylonc stenosis can be made from clinical findings, and :c-ray examination 
IS not necessary 

PREOPERATIVE CARE 

Since the adoption of pyloromyotomy as the treatment of choice for 
pyloric stenosis, further reduction in mortality has been accomplished by a 
better preoperative care Attention is directed toward abolition of ketosis 
and at replacement of lost body fluids, electrolytes, and carbohydrate stores 
The management of this regimen may be in the hands of the surgeon alone 
or may be under the combined direction of a pediatrician and surgeon. 

In our clinic the entire preoperative care has now been handed over 
to the surgical staff, and with the exclusive management by one service 
there has been a marked increase in efficiency This plan is practical only 
when members of the surgical staff devote a large proportion of their time 
to the treatment of childhood conditions, and are well equipped to cope 
with the feeding problems and fluid administrations in babies 

Administration of Parenteral Fluids.— The giving of parenteral fluids is 
the greatest factor in improving the general condition of these dehydrated 
patients, and two or three days are well spent in thus strengthening the 
child, indeed, in extreme cases four or five days may be required to get 
the baby into optimum condition. 
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m abdominal surgery of infancy The anesthesia was satisfaaory but the 
cxplojivc hazards of thu gas make it undesirable for sucli cases. 

Preparation for Operation . — Conservation of the body heat during oper 
lUon so important in infants, may be done by UTapping the arms and legs 
with several layers of sheet ivaddmg At the ivnsts and ankles thu sheet 
wadding may be pinned doim to the operating table so that the extremities 
will not move into the operative field. A hot ivater bottle slipped under 
the babys back serves the dual purpose of arching it fonvard to give a 
better operative exposure and of providing a supply of heat to the patient 
during operatiorL 

Skin preparaUon may consist of washing with ether followed by apph 
cation of Iialf-rtrength tincture of iodine A No lo or i* French urethral 
catheter u passed through the nose dotvn the esophagus and into the 
stomach before operatioa If the stomach contains fluid material this u 
rapidly washed out with bicarbonate solution The catheter is left m place 
dunng the entire operative procedure because through it any gas which 
may appear m the iiomach may be expressed by the operator 

Operative Technk.— The abdominal incutc^ u about t inches in lengtli 
is to the right of the umbiliou and nms from the costal margin downward 
(Fig 6) As die incision u developed through subcutaneous tuiues, very 
careful hemostasis must be employed, and all bleeding vessels must be 
ligated with fine silk or with very fine plain catgut (ooo or oooo size) The 
ream muscle u split On entering the abdomen the antrum of the stomach 
or the pylorus itself will present and can be easily drawn up into the wound 
just above the level of the skin In order to extenemre the pylorus m this 
manner it may be necessary to twist it so that it runs almost parallel to 
the cutaneous mcuion. 

Examination of the thickened pylorus will now show it to be of firm 
consutcncy The mam blood supply of die pylorus comes from its inferior 
border and the vessels on the anterior surface of the pylonu are larger and 
longer than those on the poitenor so one finds die superior antenor sur 
face to be the least vascular part of the enure pylonc ring It is m this zone 
of least vascularity that the constricting muicle should be inascd. 

With the scalpel a longitudinal eut % or % inch in length u made 
passing through die serosa and superficial biu of the musculature From 
thu stage onward the remainder of the muscle may be cut with the scalpel 
if desired but it u better to use a dull handle of the scalpel Such a 
blunt instrument v\ill readily divide all the gnsdy and Enable fiben of 
die muscular coat but it will not cut into the submncoia so there u less 
da^ of entenng the lumen of the gut The muscle should be separated 
well ^toward the gastric antmm and must be completely divided along 
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C level in the child’s plasma This is done in an effort to promote better 
healing of the wound after operation If the child is vomiting most of his 
formula, 25 mg of vitamin C can be incorporated daily in one of the clyses 

OPERATIVE PROCEDURES 

Before 1912 gastrojejunostomy was the surgical treatment of choice 
for congenital pyloric stenosis, the mortality was usually well above 50 per 
cent In 1908 Fredet introduced his operation, which consisted of splitting 
the hypertrophied pyloric muscle in a longitudinal fashion, without open- 
ing the mucosa, and then resutunng the muscle in a transverse dnection 
This had the great advantage of being an aseptic technic, and the results 
were definitely better than were the previous ones with gastrojejunostomy 
In 1912 Rammstedt described the operation which is now universally em- 
ployed in treatment of this condition It consists of splitting the hyper- 
trophied circular muscle longitudinally, but not incising the mucosa No 
attempt is made to cover the muscular defect and the mucosa is allowed to 
pout out into this slit in the muscle The obstruction is thereby quickly 
and completely relieved 

Anesthesia.—The anesthesia of choice is ether administered by the drop 
and open-mask method We have employed this form of anesthesia in 99 
per cent of our cases, and have found it extremely satisfactory In no case 
has there been a death which could possibly be attributed to the anesthetic. 
We are not unmindful of the fact, however, that the ether in our cases has 
been given by anesthetists whose work is confined wholly to childhood and 
infancy. It is therefore probably true that ether should not be universally 
recommended for this operation if the available anesthetist has not had 
experience in dealing with babies 

Some clinics have routinely used local novocain infiltration of the ab 
dominal wall In institutions where trained anesthetists are not available, 
this form of anesthesia is without doubt the preferable one We have not 
chosen to adopt it, because the infiltration of the abdominal wall prolongs 
the operative procedure unnecessarily and it also interferes with the healing 
of the wound m these thin and undernourished babies Furthermore, re- 
laxation of the abdominal wall is not as good as that obtained with ether 
narcosis Straining of the baby at an inopportune moment may force the 
intestines out of the abdominal cavity and create shock. In two babies we 
employed flue? (100 mg per pound of body weight) in conjunction with 
novocain infiltiation of the abdominal wall, and the anesthesia was decid- 
edly satisfactory In both cases, this was employed because of a recent res- 
piratory infection which made it unwise to administer ether. In one case 
cyclopropane anesthesia was tried, when we were studying its possibilities 
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in abdominal surgery of infancy The anesthesia satisfactory but the 
explosive hazards of this gas make it undesirable for such cases. 

Preparttion for Opcntion.~ConseTvation of the body heat during oper 
ition so important m Infants, may be done by wrapping Uie arms and legs 
with several layers of sheet ivadding At tlie ivnsti and ankles this sheet 
wadding may be pinned dovm to the operating table so that the cxtremiDcs 
will not mo\e into the operative fieli A hot water bottle slipped under 
the babys back serves the dual purpose of arching it forward to give a 
better operative exposure and of providing a supply of heat to the patient 
dunng operaGon 

Sitin preparation may consist of rvashing with ether followed by appli 
cation of half-strength tincture of iodine A No lo or it French urethral 
catlicter is passed through the nose down the esophagus and into the 
stomach before opcratioiL If the stomach ointains fluid material thu u 
rapidly washed out with bicarbonate solution The catheter is left in place 
dunng the enure operative procedure because through it any gas which 
may appear m the stomach may be expressed by the operator 

Operathra Techak.-<The abdominal incuion u about t inches in lengtii 
u to the right of the umbilicus, and runs from the costal margin downirard 
(Rg 6) As the loosion u developed throogh subcutaneous tissues very 
careful hemostatu must be emplo)^ and all bleeding vessels must be 
hgated tvith fine silk or mth very fine plain catgut (ooo or oooo sue) The 
reaus muscle u spliL On entering the abdomen the antrum of the itomadi 
or the pylorus itself tvill present and can be easily drawn up mto the wound 
just above the level of the skin In order to cxicnonzc the pylorus in this 
manner it may be necessary to twm it so that it runs almost parallel to 
the cutaneous ination 

Examination of tlie thickened pylorus will now show it to be of firm 
conjutency The mam blood supph of the pylorus comes from its mfenor 
border and the vessels on the anterior lurfaa of the pylorus are larger and 
longer than those on the posterior so one finds the supenor anterior jur 
face to be the least vascular part of the enure pylonc nng It u m this zone 
of least vasculanty that the constneUng muscle should be incised 

Wth the scalpel a longitudinal cut % or inch m length u nude 
passing through the Kroia and superficial bits of the musculature From 
this stage onward the remainder of the muscle may be cut with the scalpel 
if desired but it u better to use a dull handle of the scalpel Such a 
blunt instrument mil readily divide all the grutly and fnable fibers of 
(he muscular coat but it mil not cut Into the submacosa so there u less 
dangCT of ontenng the lumen of the gut. The miude ihould be Ktparated 
"ell up touurd the gjitnc antium and mult be completely divided along 




Fig 6 —Steps in operative treatment of congenital hypertrophic pyloric stenosis 
I, PosiUon of the skin inasion Right rectus, rauscle-sphtting inasion 2, Delivery of 
the pylorus up into the operative wound 5, Pylorus held between two fingers, and ro 
tated downward so that incision can be made along its superior surface where the vas- 
cularity IS minimal Inasion earned through only the serosa and superfiaal muscle 
fibers 4, Division of the deeper muscle fibers with a blunt instrument A rounded handle 
of the scalpel serves best for this step y, Separaung the edges of the muscular coat with 
a hemostat, so that the mucosa is exposed and is allowed to bulge up into the muscular 
defect 6, Pylorus dropped back into the abdomen, showing the pyloromyotomy on its 
supenor surface 7, Cross secaon of hypertrophied pylorus before operation (leji) and 
after operation (right) Folloiving operation the mucosa pouts up through the muscular 
sht to the level of the preexisung serosa 
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lU duodenal end- The presenting ends of the split mmde are now separated 
from r^rh other by introduang a half length or hemostatic snap betiveen 
them and then separating the blades of the mstrument. If this is properly 
done the muscle will be opened so that a large V-shaped defect presents, 
but at the same tunc there will be no tear of the underlying submucosa and 
mucosa Thu separation of the muscular ends u continued until the mu 
cesa pouts up to the level of the serosa- It is necessary to have the mucosa 
thus pout up into the muscular defect to insure an adequate lumen for the 
pylorus and to prevent the severed ends of the muscle from uniting 

This procedure is practically bloodless If there u any ooimg from 
the cut serosa or muscular ends it can usually be controlled by the appli 
cation of a warm saline pack for a few mmutei. If bleeding still j>enuts it 
may be necessary to ligate one or ch*o small vessels with fine silk or catguL 
In about three quarters of the cases no li^rarcs are necessary 

When the operator has satished himself that all bleeding is coo 
trolled the pylorus is dropped back into the abdomen- No attempt u made 
w cover the pylonc defea with serosa or omental fau 

Compllcatiffna.— The one danger in this operative procedure is the pos- 
sible perforaiion of the mucosa— an accident which u most likely to occur 
at the duodenal end of the pylonc mosion Thu u due to the fact that the 
lumen of the gut gradually diminishes in oze on the gasme end of the 
pylorus but balloons out quite rapidly as it expands into the duodenum 
(Tig i) If the operator hopes to sever all ot the muscle in one or two 
sweeps of the scalpel he may easily cut into the duodenum where the 
musculature ends abruptly Hence great care must be exercised when 
working at the duodenal end of the indsion Qnce the duodenum has been 
icadentally opened, prompt recognition of the error u highly important 
because an unchecked escape of duodenal contenu will lead to pentoniiu 
A small opemng can be closed with one or tivo sutures to mveit the pouting 
mucosa and bring together the serosa o\cr thu area. If the defect is thus 
nmply treated most of the patients survive- In fourteen cases m which ivc 
have thus accidentally opened the duodenum and immediately dosed it, 
there were elcren survivals and three deaths, but only one of these deaths 
was due to pentomtis. 

Closing tho Abdomen.— The abdomen must be dosed ivitli extreme core 
if subsequent troubles with the wound arc to be avoided The abdominal 
in most of these pauenu u only H or inch thick, and hence deli 
cate sutures arc necessary and dehcate grasps of tissue must be taken We 
have almost complctdy abandoned the use of catgut in these iN-ounds, be- 
cause the suffncii of this material may make a loop or portion of a knot 
protrude outuard through the wound edges and thus delay healing or lead 
to InleaioiL The peritoneum and posterior rectm fascia are brought to- 
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J7jg 17 —Alternate method of exposing pylorus through a gndiron incision 1, Posi- 
tion of the skin incision below the costal margin Legs and arms arc wrapped with 
sheet wadding to prevent heat loss during operation 2, Division of external oblique 
muscle along the direction of its fibers 5, Division of internal oblique muscle (or fasaa) 
4, Scparauon of fibers of transvcrsalis muscle 5, Opening of peritoneum If the layers 
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gcthcT with a contmuoiis suture and particular effort is made not to fray 
the filmlikc pentoncum with unduly large forceps Furthermore it is im 
portant not to draw the suture up too ughtly for this may cut through 
the delicate tissue*. A few interrupted stlk suture* approximate the muscle 
and then the anterior rectus fasaa is also brought together with mterrupted 
silk suture*. Usually the subcutaneous fat u so defiaent that it is not pos- 
sible to approximate thu layer The skin is brought together tsuth inter 
rupted sutures, with great c3ire to gam good approximation of the skin 
ed^ which are so apt to turn mward. 

The Gridiron Indrion.— The routine careful closure tvith silk has proved 
more cmsEactory fhan that with catgut but even with silk there has been 
an occasional failure of wound healing m the extremely emaciated infants. 
We have therefore recently adopted the gndiron mciiion as recommended 
by Dr Robertson, of Toronto An inciiioD about t inches long u made in 
the skm extending outivard from the lateral border of the nght rectus 
muscle and *4 below and parallel to the costal border (Pig 7 ) The 
external obhque muscle u divided m the direction of its 6 bcn exposing 
the mcemal oblique The hbers of this are separated m a similar manner 
exposing the tramversalis The Bben of this muscle are m turn separated 
and the peritoneum opened. The pylorus is delivered into the wound and 
the operation conunued as already described. In repairing this wound the 
pentoneum u Brvt dbsed with a nmmng suture of silk, and each miude 
layer in turn u sutured with interrupted silk stitches We have used this 
Incision a number of times and m every instance the wound has healed 
per prunam with a ffrra scar It is sLghdy more difficult to deliver the 
pylonu through thu incisioa which u its only apparent disadvantage. 

POffTOPIEATIVI CAM 

Standard Feeding Regimen.— Considerable variation i* poisible m the 
treatment after opeiauon In an institution where such cases are frequently 
seen it u best to adopt a standard form of poitopcraUve feedmg m order 
that interns, nurses and ward attendants may know what is expected in 
the aftercare Therefore, rvc uniformly employ the following feedmg rcgi 
men As soon after operauon as the pauent u conscious, a fc^ng schedule 
IS instituted whereby the child gets 1 ounce of fluid every nvo hours This 
II divided as follows 


iH^ It U prererabk to open the peritoneum and tmuremllj rimoluneoariT 6 
^omlnal exposun: ihoiring edge of lleer gsllbUddcr and hepiric flottre of coJoil 7 
plorm ^llrered Into the wound. Pyloromyotomy to be performed along the dortrf 
Sn * of peritoneum, p Satonng of omnsremlii, 10 Qoiun of intemil 

oblique imude (or ludi) // Ckmire of oaerrud oblique muwJe. 
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CHAPTER 11 


PEPTIC ULCER. GASTROSTOMY 
PIPTIC tTLCKB 

Inddenco.— Ulccn ol the itomadi and duodenum ivhile admiuedly 
rare arc the came of tenouj dlnets in occaaioual ciuldrcn. They on appear 
at any age and they have been deaenbed m mllbom or even pTematnre 
infanu In a three week-old baby— who died became of another condition- 
wc have found a duodenal ulcer which by histologic etamination ihowcd 
evidence of chromaty luggcmog that it had been present before birth 



Fig 8 — Pboujgnph of a duodenal nicer tnnn a ihrce-nwntb old baby wbo died b«ai»e 
of euangninailng hemoirliage. 

Pepue ulcer* appear to be lomcwhat more numerom m infancy than m 
childhood. A* a whole they tend to run a more acute courjc than they do 
m adult life presumably became the more bland diet and the more active 
regenerative proceue* of children promote faster healing 

Symptoma.— An ulcer u rclauvcly asymptomatic in a high percentage of 
OSes and frequently the lesion is unsuspected until the ume of an autopsy 
examraation. It is barely pooiblc that some of the vague abdominal paim 
and the recurrent alimentary dmurbanccs. nhlch are to frequent m child- 
iq 
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liood, may be due to ulcer more often than is now believed While a 
“silent” clinical course is the general rule in infancy, the symptoms after 
the first year or two are usually quite similar to those observed in adult life 
Epigastric distress which is relieved by eating should suggest the cor- 
rect diagnosis. Pam during the night is particularly common Pam and 
vomiting which appear an hour or two after ingestion of food can result 
from pylorospasm or from actual mechanical block from scar formation. 

Peptic ulcers in the young may give rise to: (i) malnutrition and re- 
peated gastric upsets, (2) exsanguinating and even fatal hemorrhage (Fig 
{) , (3) perforation into the general abdominal cavity; and (4) mechanical 



Fig 9 -Roentgenogram from eleven-year-old boy with obstruction at the pylorus 
from a acatnzing duodenal ulcer No barium could be forced through the pylorus 
(There was a 50 per cent gastric residue in subsequent eighteen-hour films ) Successful 
treatment by postenor gastro-enterostomy 

obstruction from cicatricial tissue near the pylorus In general, the treat- 
ment for each of these various conditions should be much the same as that 
for older patients 

Medical Treatment.— When there are no complications, a cure can be 
effected in most cases by bed rest, a Sippy regimen with bland diet and 
neutralizing powders, frequent small feedings, and tincture of belladonna 
with or just before meals 

Hemorrhage is apt to be tolerated poorly and while transfusions should 
not be given too frequently or in too large amounts, the reports of fatali- 
ties from bleeding would imply that blood should be administered soonei 
and more liberally than is the custom with adults 
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SuTglal Treatment— /’^/oroiion ama a very fai^ mortality and the 
one hope for turvival rexu in surgical closure of the hole. Plication of the 
ulcer or cxcuion of the ulcer should never be done became these pro- 
cedures arc almost certain to contract and obstruct the gut and require 
a gastro-entcrostoiny— a combination which u productive of great shock 
in an already seriomly ill child. It la better and it is luffiaent to take 
three or four sutures which graip opposite margins of the perforation and 
then lay a piece of omental fat (free or attached) o\er the opening Thu 
fat u held in place by the sutures which arc now tied oitt iL Thu opera 
tion can be quickiy completed it docs not constrict the duodenum (or 
stomach) and it effectiv^y and permanently plugs the hole. 

Mechanical obstruction u best treated by a poslenor gastrojejunos 
lomy The surgeon should not be tempted to perform any type of rcsec 
tion for while these ha\e a definite place in the treatment of some adnlt 
cases they are unnecessary m the young On nvo occasions we have cstab- 
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fished a gastro-enterostomy for obstructing duodenal ulcer in chil dren 
These were both followed by alleviation of pauOt by termination of vomit 
ing, and by very satufactory gams in wmghL The lint patient was an 
eleven month-old male baby who has been progressing well for seven 
years since operauon and the other ivas an eleven year-old boy (Fig 9) 
who has done extremely well during the two years since operation 

ReatUti of Surgical Treatment— Bird Limper and Mayer* have sum- 
manted the literature on surgery for peptic ulcers in infanu and children. 
The data given in Table t arc drawn from their rcifcw of iig rati-n m 
which operation was performed and 1x4 representative cases in which no 
operauon was earned out but m which the diagnosu was reasonably 
certain. 

These figures indicate that ulcers arc more common in infancy than 
in other penods of childhood ulcers arc least common from the ages of 
^ to se%-cn years ulcers in infancy are apt to have senous bleeding or 
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pertoration, whereas ulcers in later childhood are more apt to be perfor- 
ating or stenosmg Duodenal ulcers were found to be about three times 
as common as gastric ones, males were affected with somewhat greater fre- 
quency than females In the cases treated surgically in the first two years 
of life the mortality was 70 per cent— a rate dependent, not only upon the 
very young age of the patients, but also upon tire more serious forms of 
the complications (hemorrhage and perforation) . In the older children— 
after the second year of life— the total mortality following operation was 
5 pel cent Bird, Limper, and Mayer reported the youngest case with suc- 
cessful operation— a 34% -hour-old baby with perforation of a duodenal 
ulcer. 

GASTROSTOMY 

Indications.— Gastrostomy is an operation which must be occasionally 
performed on infants and children, the indications usually being some form 
of mechanical obstruction above the cardia of the stomach Mediastinal 
tumors or cysts may compress and obstruct the esophagus so that the nu- 
trition of the individual must be reestablished before the thoracic lesion 
can be safely attacked 

The most common esophageal obstruction in childhood is that result- 
ing from lye hums The great majority of these can be adequately treated 
by dilatation from above, the dilator being passed along a string guide 
In the more severe burns, the esophageal scarring interferes greatly with 
the child’s nutrition and the lumen of the esophagus may be so small that 
dilatation cannot be safely performed when one is working solely through 
the mouth In such instances a gastrostomy has a definite place in the thera- 
peutic regimen, first, to provide a route by which adequate food can be 
given, second, to establish an avenue for retrograde dilatation of the 
esophagus. 

Operative Technic.— A number of methods for constructing a gastros- 
tomy have been previously described By the Stamm technic, an opening is 
made in the anterior surface of the stomach and a catheter is thrust into it, 
which IS then held in place by a circular silk suture which infolds the gastric 
wall When this suture has been tightened, another is taken to turn tlie 
wall in further A third or even fourth purse-string suture is used to fold in 
sufficient tissue around the catheter In general, a Stamm gastrostomy is 
more apt to leak than is the Witzel type Furthermore, the Stamm gas 
trostomy is not as satisfactory in children or infants as it is in the adult, 
because the infolding appreciably distorts and diminishes the size of the 

small stomach of a young individual 

A Janeway gastrostomy, and all modifications of it, should not be used 
for children By this technic a flap is cut out on three sides and left attached 
to the stomach on its fourth This flap is then fashioned into a tubelike 
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Fig 10.— Sttlifiaocy owtliod of pcrfomdog a gaimmoniy by the Wticl technic 
I PocitkiD of the kft recnu tnuide-cpUtdng Indnon. a Stomach expoaed and tvld up 
with an Allu clamp. Catheter ihnm In through gaitric wall and the opening la being 
doaed with a ptme-icnng future, j Putae-ctnog future bed. Addidoiul futniei of cQk 
placed in gaatrlc wall to form an oblique channel for the catheter 4 Channel (atura 
ded, with the catheter imbedded hi the gasttlc walL j Stomach being anchored to the 
pcrltonetim lo that It will not pull away from the abdominal walL 6 Paiaiaglttal rlew 
of completed opcradon fbowing the oblique fmplantadoa of the caiheter in the ttomach 
and aUomJnal walli. 
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channel which is led to the abdominal wall and the defect in the gastric 
wall IS suitably closed While the principle of a side channel or valvelike 
side arm is presumably good, such forms of gastrostomy occasionally lead 
to a fatal peritonitis because of sloughing of the flap which has been raised 
The Witzel Procedure —There is occasionally some leakage of gastric 
fluids through any gastrostomy, with subsequent erosion of the abdominal 
wall Several forms of gastrostomy have been devised with the idea of re- 
ducing or preventing such seepage After clinical trials of various types of 
gastrostomy, we have abandoned all of them except the Witzel procedure 
illustrated in Fig lo This has been satisfactory in the great majority of 
cases. It can be safely performed, and leakage is minimal It can be used as 
a temporary gastrostomy because withdrawal of the catheter will permit 
the long oblique tract to close spontaneously Likewise, it can be kept 
open for long periods of time if the catheter is left in place and is removed 
only for purposes of cleansing 
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CHAPTER III 


COHGEinTAL ATRESIA OF THE IKTESTIHE AJTD COLOR 

Cnngmitnl atr&m of the mtcstinc and colon u an unconunon mal 
formation m which there u complete ohatrucfion of the alimentary tract. 
Thu condition rapidly produces severe dehydration because of penutent 
vo miting while dilatation of the blind intestine may lead to its rupture 
These two factors are the most impiortant causes of the extremely high mor 
tahty rate which u associated wth the condition If no surgical relief is 
instituted death supervenes m most caset in the first week of hfe but a few 
pacienti have lived to the age of ten or twelve days Surgical therapy is 
followed by a high mortahty but an increasing number of successfully 
treated cases axe appeanog m the literature Prompt recognition of the 
obstracoon and inunediate operation give the best hope of successful imic 
and doubtless the earlier diagnosu of ihu anomaly m the future ivill im 
prove the operanve results. 


EMBBTOLOOT 

Most of the relevant embryologic events take place bctivecn the fifth 
and tenth weeks of fetal life Prior to the fifth week the intestine presents 
a well defined lumen Lined ^vith epithelium Soon after thu the epithchum 
rapidly proliferates and the lumen of the intestine from the pylorus to the 
ileocecal valve becomes obliterated by epithelial concrescences Thus the 
formerly patent mtestine passes through a solid stage for a short penod 
(Fig ii) Later vacuoles appear among these epithelial cells and a coales- 
cence of these cystic spaces recstabluhes the intcstinaJ lumen by the 
twelfth ivcck. It u well known that such a solid stage normally exuti in the 
human mtcstinc but there is some question concerning the presence, ex 
tent, and duration of a sohd stage in the colon 

An arrest m development during the second or third month of fetal 
life results m eitlier atresia or stenosu of the intesane. An atresia, of course 
u due to a persistence of one or more of the septa while a stenosis is due 
to a remaining but partully perforated septum 

PATHOUIOT 

Intciurul atresia may be found In two forms. In the first— and las 
common— variety there u an internal diaphragm or veil which completely 
blocks the lumen (Fig n) In the other form the intestine ends as a blind 

«5 
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through Its intestinal tract It is obvious that an atresia of the intestine or 
colon will not allow them to pass beyond the obstructed point 

Farber’s Test— Farber® first called attention to the above facts and de- 
vised a simple test whereby the meconium of a baby can be quickly exam- 
ined and the presence or absence of swallowed vernix cells can be rapidly 
determined A specimen of meconium is obtained— care being taken that it 
comes from the center of the stool— and is smeared on a glass slide. This is 
gently washed for about one minute with ether to extract the fat, is allowed 
to dry, and then is stained for one minute with Sterling’s gentian violet 
It IS washed with running water and decolorized with acid alcohol This 
decoloration removes the dye from all of the specimen except the cormfied 
epithelial cells In any newly born child with intestinal obstruction, the 
absence of cormfied epithelial cells in the meconium is presumptive evi- 
dence that an intestinal or colonic atresia exists (Fig. 13), whereas the 
finding of such cells m appreciable numbers suggests that the obstruction 
IS only partial (intestinal stenosis, or else obstruction from extrinsic pres- 
sure) . If care is used to insure that the specimen studied comes from a 
representative (central) portion of the stool, this test is of considerable aid 
in establishing the correct preoperative diagnosis 

CLINICAL FINDINGS 

Babies with intestinal or colonic atresia always have symptoms on the 
first day of life. During or after nursing there is vomiting which becomes 
progressively more frequent and more intense as subsequent feedings are 
taken Atresias above the papilla of Vater are very rare, hence the vomitus 
in these patients almost always contains bile The character of the vomitus 
will depend somewhat upon the level of the obstruction, for if the obstruc- 
tion IS high the vomitus will be curdled milk or thin yellowish fluid, 
whereas a low obstruction will produce vomitus which is malodorous and 
which IS fecal in appearance Persistent vomiting is usually the symptom 
which leads to hospitalization Any child who continues to vomit during 
the first day or two of life ivhile being fed a normal amount of breast milk 
or a reasonable formula should be investigated by roentgenography for 
intestinal obstruction 

The character and size of the stools are oE some importance in making 
the diagnosis of intestinal atresia in a newly born child, but they may be 
misleading Usually the stools are smaller in amount, drier in consistency, 
and grayish green in color rather than the tarry appearance of normal 
meconium However, in some instances the stools may resemble normal 
meconium very closely; then the failure to find cormfied epithelial cells in 
the first forty-eight hours of life (or the failure to find milk curds at a later 
date^ is of great significance 
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Abdominal dutentxon may or may not be proent depending upon the 
level of the atmia and the length of time the patient hai gone nntreateiL 
If the atrena u duodenal, dutenoon will be limited to the epigattnum or 
may be absent if the rtomach ha» been emptied by icpcatcd vomitmg If 
the atresia u in the jejunum or at a lower level, abdominal distention may 
be marked and generalized- The time at which abdominal distennon ap- 
pears u variable In some cases it has been noticed by the obstetnaan at 
bmii, the baby praumabVy bavmg swallowed tnongb amniouc fluid lu 
utero to dilate the mtestine to the point of obstruction In other cases the 
distention does not appear until the child u tivcnty four or forty-eight hours 
old— depending upon how much milk has been ingested and how eSeenve 
vomiting has been m emptying the alimentary tract- In the duodenal ob- 



structions, peristaltic (gastric) waves may be seen croaing the eplgastnum 
from left to right or they (duodenal) may course down and be limited to 
the nght side of the abdomem If the obstruction is jejunal ileal or colomc, 
intestinal patterning may be seen over any portion of the abdominal walL 
Fever u a not uncommon findmg Some degree of it can be caused by 
dehydrauon alone If the temperature u above loa" or 105* F the pos- 
iibihty of Intestinal rupture and pentomtis must be thought of. 


soiirroEiroLooic exahutation 

If these babies are carefully observed dunng the first nventy four or 
forty-eight hours of life the climcal findings arc usually suffident to make 
a correct diagnosis However roentgenologic studies will give additional 
confinnatory evidence of obitrucuon and in some cases will help 10 localize 
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the site of the lesion. Films of the abdomen, without the use of contrast 
media, ivill give all the important information in most cases. A dilated 
duodenum or distended loops of small intestine are usually sufficient to 
make a coriect diagnosis. If the clinical course and the x-ray findings com- 
bine to suggest stiongly a diagnosis of obstruction, operation should be 
undei taken without fuithei attempt to localize the actual level of ob- 
stiuction. 

Barium.— The admimstiation of barium to these babies is not without 
dangei, because the baiium might clog the intestinal tract at a subsequent 
time but pimcipally because of the possibility of aspirating any baiium 
which might be vomited If baiium is given, a thin mixture should be 
employed. 



Fig 15 —Rocnigcnogi.ini following b.nriuin administration in a five-day-oId child 
with atresia of the loxoa diiodcmivi Arrows outline the greatly dilated, obstructed 
duodenum No barium passes beyond the point of obstrucUon 

If, foi any leason, baiium has been administeicd by mouth for loent- 
gcnologic examination, a gastiic tube (small uicthial catheter) should be 
iniinediaicly iiiscitcd into the stomach and as much baiium as possible be 
lemoved by gastiic lavage 

In Fig 15 the findings aie ivcll illustiated fiom a case of atiesia m the 
thud portion of the duodenum Hcic the ballooiied-out duodenum is al- 
most as laigc as the stomach and no barium or gas bubbles are seen 111 the 
intestines beyond If the obstiuction is lowei in the intestinal tiact and 
only two or three loops of distended bowel aie seen, as 111 Fig 16, atresia 
of the jejunum can be suspected If multiple dilated loops are encountered, 
as 111 Fig 17 or 18, an aticsia of the ileum is suggested, but it is impossible 
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id.'-HooicgcoogTtaB of t fix-dsy-old baby with atrciljk oi ibe fefvnum wbo yna 
nbaeqneotly luccetifBUj crated by Uter^ tARMonicait. L^t FBm tiln of the child io 
the be*d-ctp poddon. Rtfhl lAtenU film irith the cbOd In the mT cr tad pondoD to show 
the attest of the dilated kwpa. 



Fig >7 -Ro entg eoogr a mi from a three-daynjW male Jnlant with atrala In the upp^ 
ihowlng diffme, maiked diiteodoa o( the inieitfnal loopt L*ft Film ral.>n with 
thechlld l^n a p^e poritiotu Right Fflm uken with the child In a head-down poridon 
thowing the mlr-»iep iold letcli and the ga»-fiUcd loop* extending well Into the pelvU. 
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to differentiate between a low ileal and a colonic obstruction by x-ray films. 
It IS desirable to examine these babies m an upright position and also in 



Fig i8 —Roentgenograms of a ten-hour-old female with atresia of mtdtleum which 
was later successfully treated by lateral ileo-ileostomy Diffusely dilated loops of bowel 
may be seen in the anteropostenor and lateral films 



Fig ig —Roentgenograms of a four-day-old male with atresia of the ascending colon 
which was found to be gangrenous at operauon Antenor and lateral films showed diffuse 
gas distenuon of loops ^\Ithout showing tlic location of the blind poucli 

an inverted position Films taken in an anteroposterior or lateral direction 
with the baby in head-up and in head-down positions will better show- the 
extent of the gas-filled and fluid-filled intestinal loops 
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Became of the marked distenuon m most of these subjects (as u mdi 
cated in Figs. 17 18 and ig) tlic adminutrauon of a banum enema to 
detenmne the paiency of the ct>ion only adds to the great discomiort and 
dutren of the baby Even if an obstruction m die colon ^vere demonstrated 
by this means it isould not alter the operative exposure in any tvay hence 
this examination aliould never be employed 

If the child has been treated with an ileostomy and the abdomen thus 
decompTcMcd a Denum-eiiemo examination may give valuable mfonnation 
witliout diitrcM in determining the sue and continuity of the colon. If the 
lower bcnvel u thus found to be normal but small die ileostomy may be 



Fig to — Banum-encm* examiotUon io ■ ooe-roonih-old child who h*d been pre- 
liomly treated with ileostomy for atresia of the iUvm TTic pendllike, unaJI cdfbCT of 
the coloo ijkI diual □ettm am be readily appreciated from thoe Ghm. 

closed and an anastomotic procedure established inth a feebng of certainty 
that the bowel is patent belonr the anastoracau 

The presence of fluid within the abdominal cavity can be suspected 
from the x ray films in some indmduats. In Figs. 18 and 19 there arc 
opaque areas between adjacent loops of bowel which are suggestive of Intra 
pentoneal fluid. Such findings do not ne«»sanly mean p>erforation and 
pentomus because a large amount of fluid may accumulate solely from 
obstruction of the guL 

TSEATMXirr 

Individuals with atresia of the intestinal tract will die if left un 
treated they rarely survive for more than a week without surgical relief 
Usually perforation and fatal pentomus will supervene if the intesune u 
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to differentiate between a lo’sv ileal and a colonic obstruction by x-ray filnm 
It is desirable to examine these babies in an upright position and also in 



Fig. iS —Roentgenograms of a ten-hour-old female tdtii atresia of midileum ivhich 
tras later sucxessfully treated by lateral ileo-ileostomy. Diffusely dilated loops of bowel 
may be seen in tbe anteroposterior and lateral filTn<; 



jrjg_ jg Roentgenograrns of a four-da)-old male idth atresia of the ascending colon 

which tras found to be gangrenous at operation. Antenor and lateral films showed diffuse 
gas distention of loops without showing the location of the bhnd pouch. 

an imerted position. Films taken in an anteroposterior or lateral direction 
with the bab\ in head-up and in head-down positions will better show the 
e.xtent of the gas-filled and fluid-filled intesunal loops 


CONGENITAL ATRESIA OF INTESTINb AND COLON 55 


gRitnc suction to avoid aspiration of vomitus and subsequent pneumonia 
which IS a not infrequent cause of death in these babies. 

Preoperativc treatment mclndes hbcral adminutration of parenteral 
fluids which may be given as lo per cent gluoase rntravcnously (lo cc. per 
pound of body weight) and as physiologic saline subcutaneously (15 cc. 
per pound of body weight) If tliere has been any suggestion of hemor 
rhagic disease of the newborn a snudl transfusion of approximately 5 cc 
of blood per pound of body weight tvill reduce the dangers of hemorrhage 
during or foUoiving operation. 



Fis *» ^ SS- 

Fig at — Opendre finding* In ■ cue with Inawr ieptruJ atresia. The }e]unuin cndi 
bUndly and ii not connected with the lower segment of bowcL jejanum gratly dli- 
tended. Qeiim and colon collapsed. 

Fig 15.— Surgical treatment for the caae of Jejtmal atresia shown In Ftg ij Lateral 
}eJuno-iko*toiny performed, as shown. Deal loops and colon distend in a few day* after 
establishment of tht* 


\\Ticn placed on the operaung table the baby s arms and legs should 
be wrapped with sheet wadding to conserve body heat and a hotivater 
bottle should be placed under the back to supply heat and reduce subsc 
quent shock- 

OperatlTe Todmlc.— Some operators ha\c employed local anesthesia for 
the abdominal wall but we have routmely used drop ether mth an open 
mask, feeling that this gives better relaxauon and exposure 

Exposure of Intestine —A long nght rectus muscle splitung or rctraa 
rag incision with lU midpoint opposite the umbiUcus. vaW gi\c exposure 
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not decompressed by the third or fourth day. However, some infants who 
are not operated upon until the sixth day will have only impending necrosis 
without actual perforation of the intestine 

The mortality for operative procedures is extremely high, and success- 
fully treated cases are still rarities in the medical literature. However, it is 
becoming evident that with earlier establishment of a diagnosis, the surgical 



Fig 21 —Sketch of operative findings and treatment in a case of atresia of the third 
part of the duodenum There is a septum across the intestinal lumen as shown at a 
The duodenum is dilated down to the point of obstruction The jejunum, ileum, and 
colon are quite collapsed Treatment by retrocolic duodenojejunostomy at b 

treatment is meeting with increasing success This type of therapy should 
be undertaken in every case, no matter how critical the condition of the 
child may be. 

Preoperative Measures.— Prior to operation, an inlying gastric tube 
should be inserted A No 8 F or lo F soft-rubber urethral catheter with 
extra holes cut m it makes a satisfactory gastric tube It is important to use 



Fig 14.— Slde-to-dde umUmcMb for atictU of }*pinum or fZrvm. / DQated pcoximal 
aod coUjpacd dlUal loop* cod blindly The Utter b bdog dbtended with mfnen] ofl 
aibd air a Prinutiy line of mttire with fine aHfc on an atzatnnadc needle (codi u an eye 
tanire or blood^rciael luorrc) j Rabber-covered damp on prailinal loop to prerent 
pcibuldc rtuhea. Loopi opened. Condnuoiia o\eT-and-OTer adteh of fine atnomadc till 
or chrocolc catgut (0000) Catheter in dbtal loop to hdp define the edge and to pre r em 
corntriction of dny Intcidhe when corner b rounded with loner layer of future. 4 Inner 
tuturc being continued anteriorly at a Conndl iduh. 5 Inner row complete. Outer con- 
ilnuom row being placed. 6 Anaitomotb completed. Mcacnterlc defect doturc. 
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to any part of the intestinal tract The incision should be 3 or 4 inches in 
length On opening the abdomen there is always some free peritoneal fluid 
which has been produced by the obstructed intestine. As much as several 
hundred cc of this clear yellowish fluid may be found If the fluid is cloudy 
or malodorous, a perforation of the gut must be at once suspected and 
sought for. 

The intestines proximal to the point of obstruction will be found 
greatly dilated and will usually extrude themselves through the abdominal 
wound These loops may be as much as 3 or 4 cm in diameter, they are 
very tense and they must be carefully handled for fear of rupture The 
intestines below the obstruction are collapsed, and are somewhat smaller 
than an average lead penal— that is, 4 to 5 mm in diameter. They contain 
no gas and by the time operation is performed usually little or no meco- 
nium can be palpated within their lumina 

Establishment of a Direct Side-to-Side Anastomosis —If the proximal 
loop IS perforated or gangrenous^ it should be resected and the end of the 
intestine turned in A side-to-side type of anastomosis is now established 
between the proximal and distal loops This should be done without the 
application of clamps to the tiny collapsed distal bowel, but a small in- 
testinal clamp may be used on the upper segment to prevent soiling As 
the suture of the intestines of such diminutive size cannot be completed 
by the end-to-end method, a side-to-side anastomosis is always used in these 
small infants Furthermore, the use of aseptic types of anastomoses— such as 
the Parker-Kerr technic— is not practical with intestines this small. Mikulicz 
procedures have little to offer. While the aseptic aspects of this latter opera- 
tion ha\e much merit, it is doubtful if the fluid loss from the enterostomy 
could be controlled before the two loops could be joined by a aushing 
clamp 

Type of Sutures— A lateral anastomosis is preferably made m two 
layers (Fig 24) , a continuous, very fine silk suture on a small atraumatic 
needle is best suited for the external layer The inner layer may be per- 
formed with a 0000 chromic catgut on an atraumatic needle, the type used 
for ureteral sutures serving well for this purpose. The inner catgut layer 
IS taken as an over-and-over stitch on the posterior roiv, and is continued 
anteriorly as a Connell stitch In some cases the distal intestine is so small 
that only one layer of sutures can be placed When this is so the Connell 
type of suture should be employed throughout Great delicacy must be used 
in the suture of such intestines, because the distal loop is extremely small 
and the proximal loop is apt to be thin and friable Very small forceps must 
be used, a small hemostat probably serves best for a needle-holder 

The great disparity in the size of the loops ivhich are anastomosed adds 
to the difficulties of operation If the proximal loop is very distended it is 



CONGENITAL ATRESIA OF INTESTINE AND COLON 39 


dale li 11, iliereforc Tcaaonable to luggcit that in the future therapeutic 
attempts should be made to establish ascpncally an ileostomy (when the 
obstruction a beJotv the jejunum) and then proceed ivith the anastomosis 
in two or three days Umc In this ivay the boivel inll have been decom 
pressed, the baby ivill have improved its respiratory and circulatory ap- 
paratus, and possibly not too much fluid will have been losL Furthermore 
m the second stage of the procedure the peritoneal cavity would probably 
stand infection litter than it would if anastomosis and soiling had been 
done at the first operauon Thu u only a suggestion and lU value should 
be established or duproved by future tnal 



Fig ■(.— Xfetbod of tuigkxl Creatment In 1 case of duodnttU aUcsU with olvtruoloa 
jQK pmxkml to the p3{)UU of Vsttr Obstniction fo «t the fndentnl ponkn of the doo- 
Uenom. SLetch made fnra s ^-pAind baby wbo was nxxefifully treated by anterior gaatro- 
lejtmoflomy (A portioo of the hepaUc 0cxure of the colon hu been omitted to show the 
duodenum.) 

Duodenal and Jejunal Atreitas—lt u obviotu that any form of treat 
ment other than direct anastomosu will carry a high mortality rate when 
applied to duodenal or Jejunal atresias. To extenonie the blind pouch in 
such cases would immediately lead to unointrollable loss of fluid and elec 
trolytei In the cases with duodenal atresia abo\e the le\cl of the papilla 
of Vaier (Fig 15) a saslrojejunoslomy is the procedure of choice irith 
duodenal atresias below tlie papilla of Vater aiiiecolic or preferably retro- 
cohe duodenojejunostomy is the most cfficaaous operation In atresias of 
the jejunum ileum or colon anastomosis should be made betueen those 
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best to aspirate it with a needle, and turn in this part of the bowel with a 
figure-of-8 or a circular stitch The small distal loop can be increased in size 
if necessary by puncturing it with a needle and injecting air or fluid In 
many cases it is helpful to insert a small urethral catheter into the distal 
loop after it is opened because the edges of the tiny intestine can be better 
identified when placing the sutures 

The hole in the mesentery is now closed so that no bowel can prolapse 
through the defect 

Relief of Obstruction of Distal Bowel —Since the small size of the distal 
intestine and colon leads to pardal obstruction after the anastomosis has 
been performed, every effort should be made to distend the distal bowel 
While this can be subsequently partly done by administration of enemata 
after operation, it has been our practice to inject salt solution or small ' 
amounts of mineral oil into the distal loop before completing the anas- 
tomosis 

Multiple Atresias —Great care must be taken during operation to make 
sure that multiple atresias do not exist If several atresias are found, a point 
for the anastomosis must be selected in the distal loop which is beyond the 
lowermost atresia If there are several isolated, collapsed, sausagelike bits 
of bowel, these may be resected, but it is probably better treatment to leave 
them in place and to remove them subsequently (for fear of cyst forma- 
tion) if the child should survive 

Ileostomy Is Contraindicated —To one inexperienced in this field, it 
would appear that ileostomy would be the procedure of choice in order to 
relieve the abdominal distention, the respiratory embarrassment, and the 
intestinal obstruction However, there is adequate proof that ileostomy is 
a poor surgical procedure In the twenty cases in which we have performed 
It there have been no survivals To our knowledge there has been no case 
m the literature which has been successful with enterostomy alone The use 
of an enterostomy in a newly born child always leads to extreme dehydra- 
tion which cannot be combated, even with vigorous administration of 
parenteral fluids and blood Intravenous injections of water, hemoglobin, 
plasma, glucose, and sodium chloride will support the child, but are in- 
sufficient to maintain life It is obvious that some other important substance 
IS lost from the intestinal stoma 

Ileostomy Preliminary to Anastomosis —While the results with ileos- 
tomy have been uniformly disappointing, it is pertinent to mention two 
patients who were first treated by ileostomy and who lived for three and 
four weeks respectively, at which times anastomosis of the proximal and 
distal loops was undertaken Both of these children died, but it is important 
to recognize that they i\eie tempoianly relieved of their obstruction and 
might have been cured if the anastomosis had been attempted at an earlier 
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C<BM I>e«th.— The cauja of death in this senes of paacnti were 
vined- In some babies there were other abnormaJitics such as congenital 
heart Hin-rtfi- or esophageal atresia. ^Vhen the deaths followed ileostomy 
there were usually profound dehydntiOQ inanition, and gradual wasting 
which was followed by a terminal pulmonary infection When death fol 
lowed primary anaitomoeu it was usually because of a spreading pentomtis 
resulting from disruption of the fnablc bowel at the site of anastomosis. 
Since most of these cases were treated before the advent of chemotherapy 
the resulu m the future will probably be improved with the use of drup 
designed to combat pentomtis and pneumonia. 


TABLE S 

Ttwwrrrrm Of OrCUTm TuAUCDTr DT PmT TWO CuM OT C« COUXOO AlSaU 
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parts of the alimentary tract immediately above and below the obstructing 
point. 

Postoperative Treflfmeni —Treatment following operation demands a 
great deal of patience, attention, and supportive care. The stomach should 
be repeatedly washed out or aspirated by constant suction, as long as there 
IS any tendency to vomiting The colon should be dilated with saline 
enemas two or three times per day. Feedings must be instituted with ex- 
treme care and should be started only when there is evidence that the vom- 
iting IS diminishing in frequency and amount. Parenteral fluids two or 
three times per twenty-four hours must be given to maintain the fluid bal- 
ance A transfusion of citrated blood will be required immediately after 
operation to prevent shock and bleeding caused by hemorrhagic disease of 
the newborn Transfusions thereafter should be given as often as is neces- 
sary to maintain the red blood count and the plasma protein at normal 
levels. 


RESULTS OF THERAPY 

To review the operative results and treatment of these cases is ex- 
tremely discouraging It is necessary, however, to study the results of van- 
ous forms of therapy in order to obtain what value there is in past 
experiences Until three decades ago no successful case of treatment for 
this condition had ever been recorded The continued attempts by surgical 
means have gradually led to reports of successful cases 

Sites of Atresia and Types of Operation.— A summary of the findings in 
fifty-two cases treated by surgery at the Childien’s Hospital is given in 
Table 3. The sites of atresia and the types of operation in the respective 
cases are here summarized Four patients with duodenal atresia were all 
treated by duodenojejunostomy and there were no recoveries One patient 
with a duodenal atresia proximal to the ampulla of Vater was successfully 
treated by an anterior gastroj'ej unostomy. Six patients with jejunal atresia 
were all treated by primary anastomosis and there were three recoveries. 
Thirty-four patients with atresia of the ileum were treated by various pro- 
cedures, but the three successful cases all had primary anastomoses Many 
of the patients with ileal atresia who were treated by ileostomy were in the 
earlier part of our senes and because of the uniformly fatal results with 
that operation we have completely abandoned the use of ileostomies 
Atresias of the ileocecal valve or colon are rare and we have encountered 
only four of them All of the patients with these have died, in spite of 
treatment by either ileostomy or anastomosis, and it is assumed that the 
drier form and the higher bacterial count of the intestinal content at 
these levels leads to greater mortality because of spreading infection and 
disruption of the anastomoses 
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Catttes of DmUl— T he causes of death in thu senes of paticnu 
vaned In some babies there were other abnormalities luch as congenital 
heart disease or esophageal atresia When the deaths foUoived ileostomy 
there woe usually profound dehjtlratlon manidon and gradual wasting 
which was follcnved by a terminal pulmonary infection WTien death fol 
lowed primary anastomoais it was usually because of a spreading pentomtis 
resulting from disruption of the friable botvcl at the ntc of anastomosis. 
Since most of these cases were treated before the advent of chemotherapy 
the results m the future wiU probably be improved with the use of drugs 
designed to combat pentomtis and pneumonia. 
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Relief of Symptoms.— In those seven individuaU who have survived op- 
eration there has been complete rebef of Intestinal symptoms, and general 
development has proceeded normally In one child with a nudilcac atresia 
considerable bowel had to be resected because of gangrene and impending 
perforation. Thu child who u now five j-can of age has had a refractile 
type of rickets which is presumably due to the removal of a part of the 
Intestinal tna concerned with the absorpuon of calaura. The mineral de- 
Baency m this patient can be combated only i\Ith the conunuous admin 
utratjon of large amounts of viutnln D but vvith thu treatment the blood 
Qlaum level has been kept normal and nckeu has been controlled 
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END RESULTS IN INTRINSIC CONGENITAL INTESTINAL OBSTRUCTION 

(BOTH ATRESIA AND STENOSIS) 

In those subjects with a congenital obstruction of the jejunum, ileum, 
or colon, there is usually no difficulty in determining at the operating table 
whether a partial or a complete blockage exists If the obstruction is in the 
duodenum, however, it may be extremely difficult or even impossible to 
tell whether a stenosis or an atresia is present Should the intestine below 
the duodenal obstruction contain any gas, the lesion obviously must be a 
stenosis If a stenosed duodenum has only a pinhole-sized lumen, the gut 
beyond it may be quite collapsed and the operator be led to believe that 
the obstruction is complete. We have made this mistake in some cases, and 
have found at subsequent autopsy that a small opening was actually present. 
There is, therefore, some justification for not making too sharp a line of 

TABLE 4 


Operative Results in Seventt-four Cases with Intrinsic Obstruction (Atresia or Stenosis) 

OF THE Intestine or Colon 


Site of Atresia or Stenosis 

Number of Cases 
Treated 

Results 

Deaths 

Recovenes 

Duodenum 

16 

8 

8 

Jejunum 

8 

4 

4 

Ileum 

41 

36 

5 

Ileocecal valve 

S 

3 

0 

Colon 

8 j 

3 

0 

Multiple lesions 

3 

3 

0 

Totals 

74 

57 

17 


demarcation in discussing atresias and stenoses Indeed, it is probably better 
to group the two conditions as intrinsic obstruction of the intestine Table 
4 lists the end results in our seventy-four cases of intrinsic obstruction, 
which include the atresias considered in this chapter and the stenoses con- 
sidered in the following chapter 
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CHAPTER IV 


CONGENITAL STENOSIS OF THE INTESTINE AND COLON 

Many of the remarks in the last chapter on intestinal atresias may also 
be applied to stenoses of the intestine and colon There are, however, some 
diflEerences in the symptomatology, methods of treatment, and prognosis 
in the two conditions which make it desirable to present these two abnor- 
malities separately Many reports in the literature give rise to a confusion 
because authors have not carefully differentiated between intestinal atresia 
and intestinal stenosis. A close scrutiny of some published cases of “suc- 
cessfully treated atresias” makes plain the fact that what is listed as atresia 
IS often actually stenosis 

EMBRYOLOGY 

In the chapter on atresias of the intestine it was noted that the in- 
testinal tube passes through a solid stage at one time during embryologic 
development The epithelial concrescences which give rise to this solid form 
subsequently disappear in the normal embryo If, however, there is an 



Fig 26 —Diagram showing posiUons of stenoses of alimentary tract in nventy-two patients 

incomplete reduction from the solid stage, a diaphragm of tissue remains 
within the intestinal lumen, which may be perforated in only one small 
point Such an obstructing lesion may appear at any level from the pylorus 
to the rectum These stenoses are much more common in the duodenum 
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than elsewhere about half o£ out paticnu liad a duodenal obitrucuon while 
one thnd of them had in ileal lesion (Fig 26) 

PATH0I.CM3T 

The intotinal lumen at the narrowed zone is of vanable size In many 
the opening is little more than a or 3 mm in diameter and will 
barely admit a probe. The aperture may be larger and in a feir specimens 
there is only a slight corutncuon of the boivel Microscopic examination of 
the narrow^ lone shows heaped up mucosa and submucosal tmuei which 



Fig 17 — PoutDcrnem pbotograph of an eight montb-old rhlM with duod*n*l uenoali. 
The duodenum (D) praxlmal to the obmoOiOD b greatly dilated. Same patient as In 
Fig t®. 

may be supported by accessor) smooUi muscle and irregularly dutnbuted 
conncctire tissue. In those stenoses with only a slight narromng of the 
Intestinal tube microscopic examinauon of a longitudinal section may 
show little more than mcreaied fibrous tissue in the submucosa or mos- 
cuUns. 

Above the obitruclion the intestinal tube u always dilated to some 
degree (Fig *7) If the stenosed area has a \ery small diameter the prox 
Imal mtesune u markedl) distended. WTien the stcnoiu u in the second or 
third pan of die duodenum the duodenum abotc thu may be almost as 
large as the stomach and the pylorus may be quite patulous. ^Vhilc the 
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distention in some of these cases may be marked, we have never encoun- 
tered rupture of the gut such as is frequently seen in cases of atresia 

In our experience, no case has had more than one stenosis, which is 
in contrast to the findings in cases of atresia, where more than one obstruc- 
tion is sometimes found 


SYMPTOMS AND SIGNS 

Symptoms m Early, Severe Cases.— About half of these individuals (ten 
out of tiventy-two cases) had clinical findings which were difficult or im- 
possible to distinguish from those of intestinal atresia, because the patients 
had the signs of obstruction during the first week of life 

The most marked symptom is persistent vomiting, which usually fol- 
lows the ingestion of milk In one case the vomitus did not contain bile, 
and the stenosis was subsequently found just above the ampulla of Vater 
In all other patients the vomitus was colored green Abdominal distention 
IS present if the obstruction is low, but it is limited to the epigastrium when 
the obstruction is in the jejunum or duodenum Loss of weight or failure 
to gam weight is common The stooh are diminished in number and size 
m most cases, but in a few individuals there is passage of some milk curds 
which indicates an incomplete type of obstruction The finding of comified 
epithelial cells on microscopic examination of the meconium during the 
fiist two or three days of life is further evidence that the obstruction is 
incomplete 

Symptoms in Late Cases —While the svmptoms in the above-described 
group are severe enough to bring the babies to the hospital in the first week 
of life, the remaining half of the patients with intestinal stenosis do not 
appear until a later age A small group are first seen in the second or third 
week of life, and in these the frequency of vomiting and the degree of dehy- 
dration are not as great as in those babies who are hospitalized earlier. The 
stools in these older babies may be scanty, and of course they do contain 
some milk curds These older infants are more apt to be brought m to the 
medical service for “regulation of feeding,” or for other study to determine 
the nature of their trouble, ivhich is seldom apparent at first examination 
Four of our twenty-tivo patients with stenosis were initially hospital- 
ized after the first year of life In other words, the symptoms were so mild 
that the individuals had gone for many months or years with only occa- 
sional vomiting, possibly intermittent abdominal pain, or retarded gain in 
weight These older patients are apt to have symptoms which are vague 
and hence they are often treated for long periods by changing of diets, 
administration of laxatives, or by use of atropine compounds before it is 
evident that an organic abnormality is present The ages at which our 
twenty-two patients ivere hospitalized were as follows 
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Fim weei of life 
Second week 
Third week 
14 monthi 
16 months 
5 

9 7 =^ 

Phytlctl Fladlngi.— The physical fiDdiDgt in these mdividuali vary ^Tith 
the age of the inthvidua] and with the degree of obstruction If die obstruc 
Hon u high dutention of the epigastnum or of the right upper quadrant 
may be obviouj and indeed a dilated duodenum can usually be palpated 
if It has not been deflated by repeated voouting Penstaltic naves may pass 
dovmward in the right upper quadrant. When the obstruction is in the 
lower jejunum or ileum large dilated loops may give a rather general 
distention and visible penstalsu may be observed. In babies coming to the 
phyiiaan s attention in the first week of life die obstructions are usually 
of a severe grade the physical findings are more sinking, and deliydration 
u advanced. This u m contrast to those pQUenis who have tlieir initial 
symptoms in later months or yean and in whom the physical findings are 
apt to be minimal 

BOEinOEITOLOOIC UAMCf ATIOI! 

In almost all cases there is roentgenologic evidence of dilated intaune 
above the pomt of obstruction A film of the abdomen mthout the use of 
contrast media may give all the mfonnauon which it required. Thus in 
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•* -Rraipttognm of fi.o-d.7-old fooulo Infuit will .unod, ihc tcTim<ul 
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Fig 28, the stomach is filled with gas and the duodenum is gieatly dilated 
If such observations are made, no further roentgenologic examination need 
be done and operation can be pioceeded with at once 

Barium.— If there is any question about the presence of obstruction, a 
thin barium mixture can be administered The findings in such a case are 
illustrated m Fig. 29, the duodenum can be seen to be greatly distended 
and only a few flecks of barium have passed into the intestine beyond The 
administration of baiium in these cases is not without danger and indeed 
one of our patients suddenly died twelve hours after such a barium exam- 
ination. The postmortem examination in this case showed no demonstrable 



Fig 29 —Roentgenograms with barium meal in an eight-montli-old infant with duo 
denal stenosis Dilated portion of die duodenum is outlined with arrows In the lateral 
view a few flecks of barium {B) indicate dial the obstruction is not complete Child died 
twelve hours after administration of banum Autopsy showed a stenosis just proximal to 
the papilla of Vater 

cause of death There was no evidence of aspiiation Presumably, the 
greatly dilated stomach and duodenum either pressed on the inferior vena 
cava, or else set up reflex mechanisms which in some way disturbed the 
cardiovascular apparatus 

TREATMENT 

Dehydration should be adequately combated before opeiation is 
started. The upper intestinal tract should be deflated to facilitate the op- 
erative procedure and to prevent vomiting and aspiration 

Operative Techmc.— Exposure of the Intestine —In a baby under one 
month of age a right paramedian incision opposite to and above the um- 
bilicus will give an adequate exposure In older children, the incision must 
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be placed accordimg to the site o£ obstruction as previously determined by 
roentgenologic examination 

DiUtclwn of thi Stenotic Region —Two metliods arc available for the 
surgical treatment of stenoses The intatine maj be opened below or above 
the site of obstruction and a dilaong mstnijnent, such as a hemostat or 
half length snap introduced into the intestinal lumen to stretch the sten 
one area, \Vcga>e tius procedure social trials, but it ivas nocr as succcaful 
as He anticipated that it H’ould be 



. ^*8 SO-— Slttch of prefenej metlxxl in treauztent of itenocii (t) of the ttcomd or 

«fa ptit of tfif duodmum bj rrUDOoiic daodesojejanotiomf AndperiitUdc ""fa'*** 
we gi\en n mufiiaory mulu tj iaoperiitoldc anutomotei. 


^Vhile dilatation of the stenosis is tempting because of its simplicity 
tteee compheattom militate against its use (i) If the intestine is open^ 
below the stenosis, this collapsed bowel may 1^ so small that it is subse 
qucnily dosed with difficulty (») If the bowel is opened above the obstruc 
It may be found that the obstruction u not completely rdicsed and 
^ line of intestinal suture above a remaining obstruction may subse- 
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be placed according to the nte of obstruction as previously determined by 
roentgenologic examination 

Dilstaiion of the Stenotic /Region.— Tivo methods arc available for the 
surgical treatment of itenosa The intcsunc may be opened below or above 
the nte of obstruction and a dilating instrument, such as a hemostat or 
half length snap introduced into the intestinal lumen to stretch the sten- 
otic area. IVe gave this procedure several tnals but it was never as successful 
as we antiapated that it would be 



^ JO— SLetch of preferred metbod in urstment of itcnoiij (5) of the Hcond or 
tknd ptrl of th4 duodmian by recrocolic duodenojcjimostoaiy Aodperlitsltic uokms 
“W gircn u ntltftctory rctulti u boperlsuJdc ansjtzKDoses. 


^Vh^le dilatation of the stenosis Is tempting beause of its iimplidty 
duee comp/icdfitmj militate against its use (i) If the intestine is opened 
below the stenosis, this collapsed bond may be so small that it is subsc- 
qaenily dosed with diUiculty (t) If the bowel is opened above the obstruc 
tion u may be found that the obstruction u not completely relieved and 
dw Imc of intestinal suture above a remaining obstruction may subsc- 
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b« placed according to the cte of obstruction as previously determined by 
roentgenologic examimtioiL 

Lhlatatton of thi Stenohe Region —Two methods are available for the 
surgical treatment of stenoses* The intestine may be opened below or above 
the site of obstruction and a dilating instrument, sudi as a hemostat or 
half length snap mtroduced into the intestinal lumen to stretch the sten 
ouc area* We gave thu procedure several trials, but it was ne%er as successful 
as we antiQpated that it would be. 



50 — Stetdi of preferred method m ueaUnent of «cno«u (5) of the ucmd or 
wd ptri of t)u duodtnum by retrocollc doodcnojejmiostomy XntJperhtiJdc onions 
(iven u udsfeaory results as isopcristaldc 


^Vhlle dilatation of the stenosu u tempting because of its rimphdty 
duce compUcaitons militate against its use (1) If the intestine u opened 
below the stenosis, this collapsed bovrcl may be so small that it is subsc 
qucntly dosed with difficulty (») If the bowel is opened above the obstruc 
Uon it may be found that the obstruction is not completely relieved and 
d>c Imc of mteitinal suture above a remaining obs^ctlon may subsc 



Fig 31— Sketch of findings and treatment in a case with stenosis of the upper 
jejunum i, View obtained on opening the abdomen The duodenum below the pylorus 
is gready dilated 2, Exposure of duodenum gained when the stomach and hepatic flexure 
of the colon are pulled toward the midline 5, View obtained when the transverse colon 
is elevated and the intestines are pulled to the pauent’s right Stenosis at S, with gready 
dilated jejunum proximal to this point 4, Treatment by anastomosis to left of mesentery, 
with isopenstaluc jejunojejunostomy 


dilating or cutdng an obstructing diaphragm, because it is technically 
quicker and more satisfactory to perform a short-circuiting anastomosis 
Establishment of a Primary Anastomosis —Anastomosis of a side-to-side 
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type can be rapidly done by bringing together portions of bowel unmcdi 
atcl) above and below the stenosis. If duodenal obstruction exists above 
the papiUa of Vater (which u a rare finding) a gastrojejunostomy u prefer 
able but in all other types of duodenal obstruction a duodenojejunostomy 
give* better drainage of the duodenal loop In one of our cases a gastro- 
enterostomy ivas performed for an obstruction m the tJiird part of the 
duodenum but the child had loss of appetite and subsequent roentgen 
ologic cxammation showed banum churning in the obstruaed duodenum 
and then being regurgitated bach into the stomach In this patient a du 
cxlenojcj unostomy was secondarily established with successful issue In most 
mw a duodenojejunostomy can be made behind tlie colon by piercing the 
transverse mesocolon if for any technical reason an antecolic duodeno- 
jejunostomy seems easier it is an acceptable procedure as is demonstrated 
by reported cases When short-arcuiung anastomoses arc done they arc 
ordinarily made isopcristaiac, but an anupenitaluc union rarely gives an) 
untoward symptoms or complicauons 

The anastomoses m these subject* usually offer bttle or no technical 
difficulty the distal bowel while somewhat collapsed, is always larger than 
the dutal intestine m cases of atresia. Therefore two layers of sutures can 
always be placed It has been our practice to employ an external conun 
uoui layer of silk and an internal layer of conanuous ooo or oooo catgut 
luture with an overand-over suich posteriorly and a Connell stitch an 
tcnorly 

There has been suffiaent experience to show that enterostomy in these 
eases IS a uniformly fatal procedure even when established for a low ileac 
or a colonic obstructioru It is therefore imperative to establuh a pnmary 
anastomosii if success is to be hoped for 

Postoperative Treatment— The postoperative treatment includes an im 
mediate transfusion if much blood has been lost during the operative pro- 
cedure For several days the stomach and duodenum should be kept deflated 
by an inlying tube m order to diminish the tension on the suture line and 
to reduce peristaltic acuvity Feedings should be withheld for three or four 
days to permit healing of the anastomosu Fluid and calonc requirement 
can easily be met by parenteral routes. 

KXSiTLTS or T&SATlCEirr 

In our senes of nventytwo patients with stenoses of various parts of 
the intestinal tract, twelve died and ten recovered. In the first poruon of 
this senes several pauents were treated by enterostomy or colostomy which 
we have now completely abandoned The operative resulu in later years 
therclore arc bcuer than the above figures would mdicate Some of the 
stausuci are summanzed in Table 5 
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TABLE 5 


Results of Operative Treatment in Twenty-two Cases of Intestinal or Colonic Stenosis 




Results 

Site of Stenosis 

Operation 



Deaths 

Recoveries 



Duodenum 

Jejunostomy (for feedmg) 

1 

0 

(11 cases) 

Gastro-enterostomy 

1 

1 


Gastro-enterostomy, later duodenojejunostomy 

0 

1 


Duodenojej unostomy 

2 

5 

Jejunum 

Jejunojejunostomy 

1 

0 

(2 cases) 

Duodenojejunostomy 

0 

1 

Ileum 

Ileostomy 

3 

0 

(7 cases) 

Resection and deo-deostomy 

2 

1 


Ileocolostomy 

0 

1 

Ileocecal Valve 
(1 case) 

Reosigmoidostomy and ileostomy 

. 1 

0 

Ascendmg colon 

Colostomy 

1 

0 

(1 case) 





Totals 

12 

10 


The Site of stenosis has considerable prognostic importance The higher 
the obstruction, the better the outlook Of eleven cases with duodenal sten- 
osis, seven recovered In two cases with jejunal stenosis, one recovered In 
seven cases with ileal stenosis, two recovered In patients with stenosis at 
the ileocecal valve or at the colon there was a uniformly fatal result 
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CHAPTER V 


INTESTINAL OBSTRUCTION RESULTING FROM MALROTATION OF 
THE INTESTINES AND COLON 

Of particular mterat to the iurgeon who must deal with mtetuiuil 
ob*tnictioii m children is the condition of incomplete rotation of the in 
tcstme As will be subsequently described improper rotation (which is 
almost alivays an mcomplete rotaaon) produces diaractenstic findings of 
high mtcati^ obstruction resulting from external pressure on the second 
or thir d portions of the duodenum Our operaove experience in this field 
has been largely concerned ivitb incomplete rotations of the in t es ti ne and 
midgut volvulus, which arc the only ones considered m this chapter 

There have been iscll over two hundred reports in the literature 
descnbing thu condition Most of these axe of autopsy findings and quite 
a few of them represent postmortem studies following unsucccisful abdom 
inal explorations. This same state of affairs characterized the observaUons 
and treatments in the first part of our senes many years ago After a num 
ber of fatahties with thoe anomahes repeated study at the autopsy table 
showed that an apparently complicated lesion could be easily treated by 
rather simple means ^Vith the msutuaon of thu suggested therapy m sub- 
sequent cases a striking improvement in results has been obtained. If the 
surgeon has not familiarized himself with this condition he will be con 
fused on opening the abdomen of a newly bom baby with such an anom 
aly Conversely if he recognizes the abnormahty immediately he can easily 
msatute measures which give high promise of successful issue 

UCBBTOl/OOY 

The pathologic condition described m this chapter is wholly concerned 
with the development and position of the midgut, which includes that 
portion of the ahmentary tube from the duodenum to the midpart of the 
transverse colon The midgut is comprised of two segments (i) the pre 
oTtenai p>ortion which is included between the duodenum and the vitelline 
dua (or Meckel s divoticulum) and (a) the postartenal portion or that 
portion from the vitelline duct (or Mcticl s diverticulum) downward to 
the midtransvcrsc colon 

Honual Rotations and Attachment! of Inteatlnal Tract— From the sixth to 
the tenth weeks of embryonic life the alimentary tube grows at a fiuter 
rate than docs the celomic cavity and a portion of the midgut protrudes 
out mto the base of the umbihcal cord (Fig 5a) At about the tenth week 
53 




Fig 32 — Schemauc draiving of normal development, rotation, and attachment of the 
midgut The midgut in each sketch is that part included between the dotted lines and 
represents that poruon of the alimentary tract from duodenum to midtransverse colon 
which IS supplied by the superior mesenteric artery 

A, Aorta H, Hindgut 

C, Cecum IMA, Inferior Mesenteric Artery 

CA, Coehac Axis SMA, Superior Mesenteric Artery 

D, Descending Colon UO, Umbihcal Orifice 

F, Foregut VD, Vitelhne Duct 

Xj Fifth week of fetal life— lateral view The foregut, midgut, and hindgut with then- 
respective blood supplies are indicated Most of the midgut is extruded into the base of 
the umbilical cord where it normally resides from about the fifth to the tenth week 

2, Tenth week of fetal hfe— anterior view The intesUne is elongaung and the hindgut 
IS displaced to the left side of the abdomen The developing, intra-abdominal intestinei 
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the pcntoneaJ cavity groivs at a greater rate and the midgut is ivitlidrawii 
into iL As this recedes into Uie abdomen it rotates in a counterdodtivise 
direction (as one faces the fetus) It is therefore evident that the post 
arterial portion of the midgut which includes the terminal ileum cecum, 
ascending colon and transverse colon lies wholly m the left side of the 
abdomen. The anuclockivTsc rotation continues until the cecum comes to 
be m the superior part of the abdomen Thus m the eleventh week of fetal 
life the cecum and first poruon of the colon arc in the epigastrium As 
the rotation contmues the cecum passes mto the right upper quadrant and 
then finall y ends its migration in the right loiver quadranL 

After thu rotation is completed the cecum and ascending colon attain 
pentoncal reflecuons and attachments m the nght side of the abdomen 
and die mesentery of the small bowel likewise becomes attached to the 
posterior abdominal ivall from the duodenojejunal junction obliquely down 
ward toivard the cecum. 

Malrotatloiii,— Most of the clinical findings in maJrotations of the in 
testmal tract can be understood if thu nornial embryology u borne in 
mind. Arrests m development during the t^th or eleventh week of fetal 
life ivill give nie to anomalies which arc charaaerued by (i) an mcom 
pletely rotated cecum (t) a lack of atuchment of the mesentery along the 
postenor abdominal wall or (3) a completely rotated cecum which u 
mobile and unattached 

PATHOtOGT 

Obstruction of the Descending Duodenum.— With incomplete rotation of 
the cecum one commonly finds thu organ just below the dutal half of the 
itomacb and bands of reflected peritoneum running from it (or the ascend 
ing colon) to the right posterolateral part of the abdo minal wall (Figs, 37 
59 and 40) These bands or folds therefore lie directly across the descend 
mg portion of the duodcniim and partly obstruct thu vucus by external 

come to lie behind the fuperior me»entenc »rter7 A portioii of the midgnt *H 11 protrude* 
through the umbHiad orifice Into the b«se of the cord. 

3 Eleventh week of fetil life. All of the alimentary tract li withdrawn into the 
abdomen. The cecum lie* in the epigaatnum. beneath the ttomach. 

4 Late in eleventh week of fetal life. The colon 1 * rotating, »o that the cecum he* In 
the right upper quadrant of the abdtTfnen. 

j Rotatjon of the colon i» complete and the cecum lie* In a normal porition. There 
u 1 common me*cntery-lhe meiocolon of the aicending colon being continnon* with the 
moentery of the iletim. There Is no pottenor attachment of thi* common moentcry 
except at the ongin of the tnpenor mesenteric artery 

tf Final itage in atuchment of the mesenterie*. The stippled portion* become fused 
and anchored to the posterior abdominal wall, ao that the ascending and descending part* 
of the colon arc anchored and the mcaentery of the jejtmnm and ilemn have a posterior 
attachment from the origin of the inpenor mesentenc artery obhqnely downwarito tht 
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pressure. In a smaller number of cases the cecum has proceeded farther but 
IS yet incompletely rotated, so that it lies directly over the duodenum and 
obstructs It by external pressure. 

Volvulus of Midgut.— In association with these abnormal positions of the 
cecum, the mesentery of the small intestine lacks its normal fixation, so 
that It has only a short rudimentary attachment just below the origin of 
the superior mesenteric artery When the intestine from the duodenojeju- 
nal junction to the transverse colon is thus supported by an incompletely 
anchored mesentery, there may be a volvulus of the entire nudgut. This 
rotation takes place around the high and rudimentary attachment of the 
mesentery (Fig 39) , the volvulus usually being in a clockwise direction 
The mesentery and intestines may be twisted a full 360 degrees or more, 
indeed, one of our cases had a twist of four complete turns When volvulus 
takes place, a coil of intestine ivraps itself around the base of the mesentery 
and at first glance gives the impression that there is a hermation of bowel 
through a hole in the mesentery However, this is an illusion, because un- 
twisting of the volvulus shows that there is no hole in the mesentery. 

Effects of Volvulus —When such a volvulus takes place, tivo serious 
conditions are at once established First, the twisting of structures around 
the small attachment of the mesentery angulates and obstructs the intestine 
at the duodenojejunal junction and in the transverse colon Second, the 
torsion gives rise to partial or complete occlusion of the superior mesen- 
teric vessels Hence, infarction of the entire midgut may supervene 

On opening the abdomen, this anomaly may be recognized by the fact 
that one immediately sees small intestinal loops without seeing the ascend- 
ing or transverse colon (Fig 39) . Hence, if the right half of the colon is 
hidden by small intestines (particularly if presenting loops are bluish or 
discolored by congestion) , the operator should immediately suspect that 
he is dealing with an unattached mesentery and a volvulus of the midgut 

From the above descriptions, it is obvious that there are reaUy two 
separate lesions in these cases One is concerned with the obstruction of 
the descending duodenum by an overlying cecum or peritoneal band The 
other is concerned with the volvulus of the midgut It is important to ap- 
preciate the fact that these two conditions can coexist, because so many 
operators have merely reduced the volvulus and have subsequently had the 
patient die from unrelieved duodenal obstruction which was caused by the 
abnormally placed cecum 

One may deduce that obstructions in this type of abnormality will 
bring about dilatation of certain portions of the gastro-intestinal tract In 
the usual case the duodenum is considerably dilated in its upper half (Figs 
33 and 34) • If there is a volvulus of the midgut, the jejunum and ileum 
may be quite collapsed at first because duodenal contents cannot enter this 
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Fig — Roentgcnogron with banum mad m a ten day-old {tmale who had vomited 
rinr.* the fiju day o£ life. The duodeouai, outUocd by anowj, ij dilated. little barium 
h«f pined beyond the daodenum. At opendoo an inownpletcly rotated ceaxm Uy acroa* 
and obatrocted the duodenum by txxxiimc ptenure. Relcaae o{ the cecum toward the 
padeoti left led to re oj y er y 



J4.— Roentgenogram from a three year-old boy with mtermittent vomiting nnee 
birth. At operation the third portion of the duodenum wai found obatructed by tianj- 
duodenal band* which ran orcr to a cecum which lay beneath the gaatric antmm. 
Dmiioii of these bands completely rcLevcd the vomiring ipelli. 

obrtructed aegmeat. Hov.cvcr if the volvulua u proent for aomc tune gaa 
coUccta m thu iiolatcd midgut because of local bacterial growth. Hence 
the jejunum, ileum and ascending colon may become greatly distended 

(Fig 36) 
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Normally Placed, Unattached Cecum.— In the majority of cases which 
have come to our attention, there has been an incomplete rotation of the 
cecum, and a lack of normal attachment of tlie small bowel to the posterior 
abdominal wall. There are, however, minor degrees of this same condition 
In other words, one may have (1) a normally placed, unattached cecum 
with an unattached mesentery of the small intestine, or (2) a normally 
placed, unattached cecum with a partially attached ileal mesentery. It is 
important to bear in mind that an unattached, mobile cecum and an in- 
completely attached mesentery are closely related conditions Hence, if one 
of these is found at operation the other should be sought for 

Partly Attached Great Omentum.— An additional finding in some of 
these cases, which has little clinical significance, is related to the attachment 
of the great omentum Normally, this structure arises from the stomach 
and then later overlies the transverse colon to which it becomes fused In 
some patients with incomplete rotation of the colon, the stomach and colon 
are not connected with each other, and the omentum hangs only from tlie 
stomach 

SYMPTOMS AND SIGNS 

The majority of these individuals have clinical findings which bring 
them to the physician’s attention in the newly born period Symptoms may 
not appear until later, or else they may be so mild that hospitalization is 
not sought until later childhood or even adult life Twenty-six of our forty- 
four patients entered the hospital within three weeks after birth It must 
be remembered, however, that many of the older individuals in the remain- 
ing eighteen cases had been having symptoms for months or even years 
The ages at operation for this whole group ivere as follows 


1st week 

9 cases 

4th year 

. 1 case 

2nd week 

9 " 

5th year 

2 cases 

3rd week 

8 “ 

Gth year 

1 case 

4 th week 

2 “ 

yth year 

1 “ 

2nd month 

3 " 

gth year 

2 cases 

3rd month 

2 

10th year 

1 case 

gth month 

1 case 

12th year 

1 “ 

11th month 

1 “ 




Cbnical Picture m Infancy.— Obstruction of the duodenum causes vom- 
itings and this is the outstanding complaint Since the obstruction is low in 
the duodenum, the vomitus usually contains bile, but the peritoneal bands 
are on rare occasions above the papilla of Vater and the vomitus is not 
greenish Vomiting is usually persistent and occurs after most of the feed- 
ino-s Inasmuch as the obstruction is usually partial, there may be some 
passage of curd-containing stools 

Abdominal distention usually appears, but at first it is limited to the 
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cpigaitnuin bcciusc only the stomach and duodenum are dilated. Careful 
inspection may show' peristaltic vraves passing dowmivard in the nght side 
of die cpigastnuro If die patient has not been treated ^vltll parenteral 
fluids dehydration of severe degree rapidly occun because there is loss of 
pancreatic juices, bile and gastric secretions in large amounts. If dehydra 
uon IS severe a fever of moderate or high degree may be encountered. 

If the patient u untreated for a few days the abdominal distention 
may become ^ncralued because of an asioaatcd raidgut volvulus which 
entraps gai in the jejunum and ileum The temperature may reach 105® F 
or more Such fever may arise from either dehydration or from volvulus 
and infarction of a large part of the intestinal tract. In cases with general 
izcd abdominal distention the stools arc usually scanty and there are poor 
returns from enemata because the volvulus of the midgut has obstructed 
the colon as well as the duodenum. 

Laboratory data will usually show concentration of unne and there 
may be an elevation in the red blood count. Hcmoconccntration may alto 
give nsc to a slightly elevated white blood count but a marked leuko' 
cytosis should immediately arouse suspiooo of an mfarcted mtestme 

Of the forty four cases which we have surgically treated for incomplete 
rotauon of the colon with resulting intestinal obstruction nine patients 
were under one week, of age. In thu small group the climcal picture might 
be confused with tliac of atresia or stenosis It u not important to 

determine which of these three conditions exists for m any ease it u only 
necessary to establish the diagnosis of intcuinal obtmicuon and explore 
the abdomen on tins basis 

CUnlctl Picture In Older Children.— When the condition is found in 
older children there is usually a history of long-continued or recurring 
attacks of abdominal pain nausea and vomitingj which have been glossed 
over as food poisonings intestinal gnppc etc. These mdividualj may 
have only recumng minor abdominal complaints or else they may have a 
superimposed alarming episode (from volvulus) whicli immediately bnngs 
them for surgical treatment. 

Patients with CoeUac Syndrome —Of increasing importance 11 a group of 
individuals with a climcal picture mnulaUng cochac disease These i±il 
dren have persistent or recurrent abdominal distention and pain poor 
absorption of food mtolcrancc to cerum substances, and either consupa 
tion or diarrhea These complamts are presumably brought about by twist 
ing of the midgut in such a way that the terminal ileum is temporarily 
obstructed It 11 therefore important to examine rocntgenologically (ban 
urn enenu) all individuals with a coeliac syndrome to detect any unrotated 
cecum or mobile cecum because surgical correction of such abnorTnahtics 
may completely relieve the patients symptoms. 
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ROENTGENOLOGIC EXAMINATION 

The clinical history and physical findings will usually suggest the cor- 
rect diagnosis, but this should be confirmed by proper roentgenologic 
investigation A film of the abdomen without the use of contrast media 
usually shows a gas-filled, dilated stomach and duodenum In a few cases 
vomiting has been so effective that the duodenum and stomach are empty 
and no evidence of high intestinal obstruction is gained from this simple 
study If a baby is seen in the first week of life, there may be only a few 
small bubbles of air in the intestinal tract below the level of the duodenum 
(Fig 35) . In marked contrast to this there may be an enormous distention 
of the entire jejunum and ileum (Fig 36) 



35 — R-oemgeiiogram from a three-week-old infant with persistent vomiung since 
birth Retention of most of the barium in the stomach at four hours There are, however, 
a few flecks of banum in the left lower quadrant, indicating that the obstruction is not 
complete Patient had an incompletely rotated cecum (pressing on the flrst part of the 
duodenum) and a volvulus of the entire midgut 

Banuiiu— -A barium meal almost always gives additional information, 
but it must be used with caution because the material may become inspis- 
sated and difficult to eliminate More important, however, is the fact that 
barium may be vomited and aspirated, and thus give rise to pulmonary 
pathology If barium is to be employed, only a thin mixture and a small 
amount should be used The stomach is usually larger than normal and the 
duodenum is distinctly dilated Barium can be seen passing down to the 
point of obstruction, and fluoroscopically may be observed to churn up and 
down in the enlarged duodenum Only a small amount of the barium will 
pass beyond this region. 
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If additional itudic* arc desired a banum enetna ivill show the cccaim 
m the cpigastnura and m an incompletely rotated position In a few eases 
the transverse colon appears in a normal position as far backivard as the 
hepatic flexure but then the ascending colon and cecum are sharply angu 
latcd and doubled up underneath the transverse colon 

In most eases it is not necessary to examine the individual with con 
trajt media by mouth or by encmata- As soon as clinical study and x ray 
investigation from plain filmi show that some obstruction exists it is best 
to proceed mth operabon and not arry out further roentgenologic studies. 



S^^ltoentgenognm of ihrce-oioatlvold baby with tympeoms and figm of acute 
inteitliial obtcructioa for tbfzty-cix houra. Abdomen greatly dijtended. Ictesdnal loop* 
diffusely dilated In tbe film. Flndmga at operation— unattacbed r w nm and mesentery 
with a >olTulaj of the midguc 

Study of Older Children,— While the suggestions laid down in the pre 
ceding paragraph have been found valuable for newly bom infants, they 
arc not applicable to older children Extensive mvcstigauon in the older 
individual u without danger and may be necessary to make certain that 
there is an abnormality of some part of the mtcsunc or colon which is 
responsible for the pauent s symptoms. It u therefore advisable to study the 
itomach duodenum and intestines thoroughly with a banum meal and 
also to vnsualvic the colon with a banum enema. It is well to bear m mind 
that abnormal positions of the cecum and ascending colon may be the only 
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roentgenologic finding and no evidence of intestinal obstruction may be 
forthcoming if the patient is not having an attack at the time 

TREATMENT ' 

A review of the literature on this subject indicates that the surgical 
treatment has been extremely discouraging and that the mortality rates 
have been extraordinarily high In contrast, a review of our own material 
gives a much better outlook An improvement in results may be attributed 
to better preoperative care, adoption of an operation which completely 
relieves obstruction, shorter operating-time (because the existing condition 
IS promptly recognized) , and proper supportive treatment during the early 
postoperative days 

Preoperative Treatment.— The majority of these patients present acute 
surgical emergencies, are dehydrated, and are in rather poor general con- 
dition Fluids and electrolytes should be restored by the administration of 
subcutaneous physiologic saline and by the intravenous administration of 
10 per cent glucose A small catheter should be introduced through one 
nostril, and led down into the stomach for aspiration of fluid and gas which 
has collected there In small infants a No 8 or lo soft-rubber urethral cath- 
eter serves admirably for this purpose, if several holes are cut in the end 
which lies in the stomach Deflation of the stomach is important for two 
reasons First, reducaon of its size will greatly facilitate the intra-abdominal 
manipulations Second, the danger of vomiting and aspiration after opera- 
tion will be lessened 

Operative Anesthesia —The anesthesia in all of these cases 

should be general narcosis, preferably with ether Great relaxation of the 
abdominal wall will be necessary to explore the abdomen completely and 
to deliver the loops of intestine as subsequently described It is essential to 
have an anesthetic which will completely abolish pain when the intestines 
are delivered and the mesentery is pulled upon Local anesthesia is there- 
fore unsatisfactory. 

Exposure of the Intestine —In exploring one of these patients it is 
necessary to have a generous exposure A long paramedian incision run- 
ning from the xiphoid process downward well below the umbilicus will be 
found essential In the presence of such intestinal obstruction some ab- 
dominal fluid IS always encountered which can be rapidly sucked away 

On inspection of the abdominal viscera one of two conditions is found’ 
(i) The cecum lies in the right upper quadrant and the ascending and 
transverse colon are readily visible (2) The small intestine is the present- 
ing part of the alimentary tract and the ascending colon is hidden from 

view. 

1. When the Ascending and Transverse Colon Presents {Duodenal 
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Obiimclion) —Here the obstrucuon in the duodenum results from direct 
pressure by the overlying cecum or by peritoneal bonds which cross over 
to the colon or cecum (Fig 37) This duodenal obstrucuon is relieved by 
0 coniparauvely simple operauon devised by one of tlie writers (Ladd) 
some )ean ago The posterior parietal peritoneum is inased just to the 
nght of the cecum which permits clearing of the anterior surface of the 
duodenum unul the latter is exposed throughout its whole length (Fig 
38) In doing this the cecum is traiuferrcd to die left and all pressure is 
taken off die duodenum No attempt is made to restore the normal ana 
tomic jxjsiuon of the cecum which is not only unimportant but is apt to 



Fig 37— Appeannee of ibdomiiui vucen id a newly bom chud who had acate 
Intadnal obitrucdoa rince the first day of life An incompletely rotated cecum Me* acTO« 
the third pan of the duodenum and olwtnicti It by eitnxulc prmurc (ice Fig 38 for 
treatment of tJiii) 

Fig 38 —Method of luigical acatment In the caie ihown in Fig 57 The peritoneal 
reftecDoD Hhlcli bad anchored the cecum acrow the duodenum ha* b«n cut the cecum 
i» allowed to ilide toward the midline of the abdomen, where it U left Thl* completely 
relimes the duodenal obitructlon. 

be unsuccessful in rcUeving the patients symptoms This operation affords 
lasting relief is asepue, and 11 ^ superior to any of the sbort-oremung 
anastomoses which have somctiines been employed for this coudition 

* When the Small Intestine Presents {Midgut Volvulus) —‘When on 
opening the abdomen the surgeon secs only a bluish discolored small in 
tesunc and the nght half of the colon is not visible he should at once 
lujpcct a midgut volvulus (Hg 39) To one who 11 unfamiliar with this 
piaurc It may be extremely puzzling There is difficulty in finding the 
cecum or ascending colon and it often appears that loops of ileum are 
hemuung through the mesentery of another poruon of the intestine. If 




oletelv rotated cecum associated with volvulus of the midgut 

^ C, Cecum DU, Duodenum J, Jejunum PF, Peritoneal Folds SMA, Supenor Mcsen 
tenc Artery 
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the lurgeon attempts to evaluate the findings ivithout delivering all the 
mtesunei outside the abdomen he tvill become hopelessly confused waste 
valuable time and usually not find out wliat he is dealing ivith The whole 
midgut must be pulled out onto the abdominal ivall This can be done 
readily and ivith httle shock in these patients, who have only a ru dim e n tary 
mescntcnc attachment 

After the intestines have been delivered the volvulus can be recog 
ruled- It has usually taken place in a clockwise direction and may go 
through an arc of 360 degrees or as in one of our patients through four 
complete turns The volvulus 11 reduced by turning the mass in the appro- 
priate direction ^Vhen rhia u accomplished a normal color returns to the 
mtestmes and the surgeon might be led to believe that the operation has 
been completed- This is a grave error which frequently leads to a fatahty 
The cecum and ascending colon which now he in the right uppicr quad 
rant, must be freed and transferred to the left This can be rapidly done by 
merely loosing the peritoneum to the right of the ascending colon When 
this pentoneal fold has been slit, the duodenum will be seen coursing down 
ward m the right paravertebral gutter to join the jejunum The entire 
colon wiU he m the left side of the abdomen 

These desenpuons of the treatment for intestinal obstruction due to 
malrotaaon of the colon and to midgut volvulus give the mam pnnaples 
winch are essential for the treatment of such condinons If they are adhered 
to with shght changes to nut the mdividual case most gratifying results will 
be obtamed m rcheving the patient s symptoms 


X Appemnee of yucera on opening sbdomliu] avity The nnall Intestines sre seen 
It once «T^ ippesr to hide the ngbt half of the coIod- 

3 The intestinal maa u delirered out of the wonnd and pulled downward, showing 
the base of the mesentery Cods of Intestine or ascending colon are wrapped around the 
root of an incompletely anchored mesentery The toItuIus has taken plaix in a clockwise 
direction- The descending duodenum is dilated because of extrinsic pressure from the 
peritoneal folds which cron it and run to the colon. 

j The Tolvului u reduced by taking the entire intestinal tniM In the band and 
rotating it in an anddockwise direirion (in most cases) 

Y The voItuIus Is now completely reduced and the cecum lies in the right para- 
vertebral gutter The pentoneal folds over the ceemn can now be seen as they press on 
the duodenum. The duodenum is idll obstructed by these folds. 

5 Method of releasing the doodcnal ohstnicuon by cutting the peritoneal folds 
which compress the scamd or third part of the duodenom. The folds are cut alocg the 
dotted line. These folds do not carry any blood supply to the intestine or colon, 

6 Appearance of the mtesdnes and ascending colon al the end of the operative 

procedure. The doodenum descends along the tight paravertebral gutter to loin the 
jejim^ The small mtatines Uc oo the right side of the abdomen, while the ,nH 

OTlon slide to the midline or left side of the abdomen. All ohitrucrion is re 
Procedure. The snpenor mescntexic ancry and its branches are left exposed 
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Fig 40 —Mobile cecum and incompletely attached mesentery Operative findings and 
treatment as earned out in a nine-year-old boy who had had intermittent attacks of 
abdominal pain, vomiUng, and distention for several years Child operated upon in 
interval between attacks 

DU, Duodenum HP, Hepatic Flexure PF, Peritoneal Folds SMA, Superior Mes 

enteric Artery , . j 1 . 

I. Normal position and appearance of the viscera on opening tlie abdominal cavity 
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Syrnptomlesj Cases— Al] children wth an incompletely rotated colon 
arc not necejsarily candidates for surgery We ha\c follotved a fetv indi 
viduals who are kjioiNOi to have an incompletely roLited cecum but who 
ha\c never had lymptoms from iL This group u relatively iraall ivhen 
compared to the number of persons who do have complaints from an ab- 
normally placed inJcatine or colon 

Mobile Cent m —In an occasional cliild there aic symptoms from a 
mobile cecum which lacks a normal posterior attaclimcnt Sucli individuals 
may be treated in two ways (1) If there is a normal oblique attachment 
of the mesentery tlien the mobile cecum can be tacked doivn postcnorly 
witJi suitably placed sutures, (a) If in addition the mesentery docs not 
have a normal posterior attachment (Fig 40) tlien it is teclinically easier 
safer and quicker to slit Uie peritoneum at tlic right of the hepatic flexure 
so that the entire right half of the colon shifts over into the left side of the 
abdomen 


BKatTLTS 07 XaBATMBWT 

On summarmng the literature as a whole one finds mortaUiy figures 
which are unwarrantably high in the trcaimcni of tJiese cases A review of 
the material at the Childrens Hospital (Table 6) shows that thirty five 
cases have been operated upon according to pnnaples which are set forth 
above In eight of tiiese death has followed from supervening pneumonia 
shock, or as a result of other severe congenital anonuhes such as cardiac 
raalfonnatjon All of the rcmaijiing twenty-seven patients have survived 
and have been relieved of their complaints. In no case has there been a 
recurrence of the obstruction or volvulus 


a Findingi when the cecum ind itcending colon arc drawn to the left The cecum 
and ajcending colon arc nx)bile and are tmatuched poatenorly TTierc are peritoneal 
toldi running from beneath the Utct o\Tr u> the bepadc flexure of the colon 

} View obtained when the mteitinea arc drawn downward TTie moentcry of the 
uccndiDg colon u directly conQnuoui with the mesentery of the imall intenlae. 

4 View obtained when the intcftinca are drawn upward and to the n^ht. The me»- 
entery hat only a rudimentary attachment high on the abdominal wall. It ^ lacUng jti 
normal pottcrior anchorage, which ihould extend along the doited Imc. The prmoui 
aitacki in ihit boy were due to leanting ^oIT^lIu■ of the enure mIdgut. the volvului 
lahiQg place around this high and tmall mctentcric attachment 

} Method of treatment in Rich a cate. The pentoneaJ /oJdt cTotslng the duodeaum 
to the bepauc flexure of the colon are cut along the dotted line. 

6 Pontlon of the vitccra at the end o£ the operau>e procedure. Duodenum runt 
downward in the right paravertebral gutter to join the jejunum. The aiceoding colon 
bat been alJoired to lUp to the lefr t*de o£ the abdomen. The entire tuperKir metcntenc 
artery and itt branchci are thus expoied. Thit completely reUcvei aitacki, becaute it 
widcm tiructuxet from duodenum to bepauc flexure of the colon and thereby preventt 
Ribtequent tohulut. Furthermore. If uibtequent minor twut* thouJd talc place, they will 
not angulaie and obttrnct the fntetdne at the duodenojejunal jundfon. 
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TABLE 6 

Rksults of Opebative Treatment in Forty-fooe Cases of Congenital, Extrinsic, Intestinal 

Obstruction 


Results 

Operation 


Deaths Recoveries 


Reduction of volvulus 4 0 

Anterior gastro-enterostomy 1 0 

Miscellaneous procedures 4 0 

Ladd’s operation 8 27 

(As shown m Figs 38 and 39) 


Totals 17 27 



Fig 41 —Photograph of twenty-one month-old boy who had been treated for several 
months as a case of coehac disease There had been recurrent attacks of abdominal swell- 
ing, assoaated with vomiting or diarrhea The above lateral view shows the prominence 
of the abdomen dunng one of these seizures Banum enema showed an incompletely 
rotated cecum At operation the distention was found to be due to a volvulus of the 
enure midgut without infarction of the bowel Successful treatment by reduction of 
volvulus and release of the cecum toward the midline The child has had no attacks since 

operation 
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While mcnt of the patients m the present senes ivere one to three 
weeks of age and were cntically lU mth acute intestinal obstruction there 
were a few older individuals with recurrent abdominal pain and vomiting 
resulting from minor degrees of incomplete rotation of the alimentary 
tracL Under such arcumstanccs the finding of an incompletely rotated 
cecum by banum-enema examination led to successful surgical treatment 
of intermittent mteitinal obstruction 

There have also been some gratifying results m older children who 
had climcal pictures iuggc3ti\e of cocliac disease and roentgenologic find 
mgj of an incompletely rotated cecum In these cases a release of the cecum 
toward the left side of the abdomen has produced clinical improvement- 
It IS therefore evident that all subjects with symptoms suggestive of coehac 
disease should be roentgenologically examined by banum enema to detect 
any unusual position or mobihty of the cecum and ascending colon which 
might be corrected by surgery 
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CHAPTER VI 


MECKEL’S DIVERTICULUM 

Mcckcl I diNcrticuluni la said to occur in 2 or 3 per cent of all indi 
viduala coming to autopsy examination This outpockcting from die ileum 
docs not often give nse to important pathology but when it docs so the 
rcsultmg lesion may be a senous one TIic vagaries of Meckel s diverucu 



Fig 4* -Photognphj of Meckel * di\eniculum taken at the operaunjr table. Abovt 
Ulvemculum held upward. B4I0W Dn'crticulum turned downward to ihow the band 
repreKQtxng the viicUo inteumal artery which b Indicated by an arrow 


lum arc well knoira to lurgconi who hate had any breadth of cxpencnce 
m abdominal turgery parucularly it the) hate done much chUdren i work, 
uur material mcluda Kventy three pauenu witli .ymptonu arumg from 
uie aiverticulum or one of its complications. 
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EMBRYOLOGY 

Duiing early embryonic life the intestine has a ivide anterior com- 
munication with the yolk sac This opening is gradually narrowed to form 
the tubelike vitello-mtestmal duct The yolk sac remains within the cord 
and the vitelline duct becomes reduced to the long, slender yolk stalk which 
then loses its connection with the intestine at about the 7 mm, stage. 

Meckel’s diverticulum lepresents that portion of the vitelline duct 
which had opened into the ileum This small pouch is usually disconnected 
from the umbilicus, but a cord of tissue, the remnant of the primitive yolk 
stalk, may join the terminal ileum to the inner aspect of the umbilicus If 
a longer portion of the vitelline duct remains patent, tlie intestine may 
attain an external opening at the navel 

PATHOLOGY 

Meckel’s diveiticulum arises from the ileum 18 inches to 3 feet above 
the ileocecal valve It opens on the antimesentenc side of the intestine, but 
may curve around and lie against the side of the gut, to which it becomes 
adherent Rarely the diverticulum swings over against the mesentery and 
acquires a filmy covering which gives it the appearance of having an intra- 
mesenteric position. 



YEAR OF LIFE 

Fig 43 —Chart showing age at which seventy-three patients developed symptoms from 
a Meckel’s diverticulum or its complications 

The diverticulum is a fingerlike outpocketing, which usually has a 
diameter somewhat less than that of the adjacent bowel and a length vary- 
ing from Yz inch up to 2 or 3 inches One of our specimens was a large 
orange-sized cyst which had only a small communication with the intestine 
Several writers have described examples of “jejunum duplex,’’ “ileum du- 
plex,’’ or “giant diverticula,” which are tubelike structures a foot or more 
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Fig 4^ — Sketchei ihowlng tome of the w*yi in uhlch Meckel i divTiticuluin give 
me to pathology in teventy three catea. i Intestinal obstruction caused by a band nm 
ninj from the dhcniculum to the moer side of the nmbiUctu— six 3 Fistula at 

umbihens— one 3 Ulccradon In the di>-ertlculuni ghing rite to intestinal bemotrbage 

-twcnty-ilx cates. 4 Dn-erticulitis with or without perforadon— ten j DlTertknJam 
as a leading point of iniussmcepdon— ie\enteen cases. 6 Twitdng and infarction of 
dherdcnluin— one In twelse additional patients there was abdominal pain presum- 

ably originating from the diverdculxon, but without demonstrable pathology in the direr 
doilam. 
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long, lying on the mesenteric border of the bowel These have been thought 
to originate from Meckel’s diverticula, but we do not agree with this view 
Accumulated evidence favors classifying these with the “duplications” 
(Chapter VII) , which can occur anywhere along the alimentary tract from 
the tongue to anus. 

The lining of a Meckel’s diverticulum does not necessarily correspond 
to that of the ileum, to which it is attached In seventy-three diverticula 
the histologic findings in the mucosa were as follows. 


Gastric and ileal mucosa 
Ileal only 

Duodenal and ileal 
Colonic and ileal 
Pancreatic tissue and ileal 


40 cases 

24 ” 

4 " 

4 " 

1 case 


Important pathologic complications may arise from a Meckel’s diver- 
ticulum in many ways (Fig 44) In seventy-three patients we have removed 
this structure because of the following conditions* 


1 Hemorrhage 

2 Leading point of intussuscepuon 

3 Abdominal pain . 

4 Inflammation, with or without perforauon 

5 Obstruction from band (to umbilicus) 

6 Umbilical fistula 

7 Volvulus and infarction of diveruculum 


26 cases 

17 “ 

12 ** 

10 “ 

6 “ 

1 case 
1 '• 


Hemorrhage from a diverticulum almost invariably arises from a small 
peptic ulcer at the neck of the pouch or in the near-by intestine, which is 
presumably due to local digestion of the mucous membrane by the action 
of hydrochloric acid and pepsin which are secreted from aberrant gastric 
mucosa lining the diverticulum Such a supposed relationship is substan- 
tiated by the fact that in twenty-six patients with massive bleeding from a 
Meckel’s diverticulum, pathologic examination disclosed gastric mucosa in 
twenty-five of the specimens 

It is not uncommon for a diverticulum, particularly if it is broad and 
short, to become inverted, and when it does so it may be the starting point 
of an intussusception When once this process has started the intussuscep- 
tum will be progressively dragged along into the terminal ileum or colon 

Inflammation of the diverticulum was found ten times in our series, 
and in six of these there was progression of the disease to actual rupture 
and contamination of the abdominal cavity with intestinal contents This 
condition is particularly dangerous, because the migratory nature of the 
diverticulum and the absence of a protecting omentum in young children 
makes free perforation a rapidly spreading and often fatal type of infection 
While microscopic examination shows significant bacterial growth and in- 
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Qammauon the Ending of gaatnc mucosa m some speamens suggests the 
possibility that chgcsu\e fcrracuu may have imtiated the erosion m these 
cases. 





Fig 45.— Spedmen tiXeo (rom autopsy ouminauoD ol a three-day<Id ipfant tbowuig 1 
baod nmalog trom the Klechd « diverticulum to the Inner turiice of the tunhiliau. 

A vestigial band connecting the ileum to the inner tide of the um 
bilicui may produce inUstinal ob^lruetion if a loop of gut it pulled tightly 

~ “ 1 



Fig 46 —Surgical jpedmen from a len-year-oid boy with an intermittently dircharging 
umbilical fecal fijtula- Portion of ikin at Irft tide of rpedmen. A probe pierce* the ilnui 
tract. ^ 

over iL If the tip of a diverticulum becomes adherent to near by intestine 
or mesentery a pocket is formed through which coils of gut can prolapse 
and become obstructed. 
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Tuberculosis and neoplasms in Meckel’s diverticula have been de- 
scribed, but we have not encountered either of these in our series 



47 —Photograph of an opened Meckel’s diverticulum showing a central perforation 
Removed from a six-month-old boy with pentomtis 

Meckel’s diverticula appeal to be somewhat more common in males 
than in females, the proportion being 70 per cent and 30 per cent, respec- 
tively, in our patients 

CLINICAL FINDINGS 

Meckel’s diverticulum may manifest itself at any age If, however, 
complications do arise, they are more apt to do so early in life (Fig 43) 
Approximately half (45 per cent) of all patients came to the hospital 
within the first two years of life The youngest was five hours of age, the 
oldest was twelve years 

Hemorrhage.— Massive hemorrhage was the chief symptom in twenty- 
six children, 80 per cent of whom were under two years of age The 
principal and alarming symptom is usually the sudden passage of a bloody 
stool in a young child in whom there have been no previous symptoms. This 
bleeding is apt to be copious and while the first stool nught be dark or 
black in color, subsequent ones are almost invariably bright red The ex- 
tent of bleeding may be judged from the fact that the red count sometimes 
drops to 1,500,000 or 2,000,000 The massiveness of the bleeding is in con- 
trast to the spotting of blood which occurs with anal fissures or rectal 
polyps Bleeding from a Meckel’s diverticulum is unattended by pain, or 
else there is only mild discomfort, which is in sharp contrast to the 
agonizing pain which accompanies the bleeding of intussusception 
Though several of our patients had one to three previous episodes of 
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mclena it u more common to lia\e a single attack of bleeding which u 
severe enough to bring the child quickly to a physiaani attention ^Vith 
fuch hemorrhage lethargy, collapse pallor and vicrrased pulse rate are fre 
quently concomitant findings 

IntaatuceptioiL— ^Vhen mtimusccption u started by a diverticulum, 
there arc no feature* to distinguish it from the idiopathic type of intu* 
smccption which is common m diildhood and for ivhich no anatomic 
abuonnality can be found- The chnicil picture therefore is one of inter 
rmtlcnt abdominal pain which recurs at intervals of fifteen to nventy mm 
utes- In the early hours of the illness the child ivill double over cry out in 
distress, turn pale and vomit dunng the momentary paroicysms of pam 
Between seizures he will be relaxed comparatively coc^rtable and even 
playful As the condition progresses he will give evidence of shock and 
collapse in these intcnms. Abdominal pain and symptoms of mtestmal 
obstruction may exut for many liours before raelena appears 

Appendicitis Simulated-— The clinical course of a Meckel i diverticulitis 
ouy simulate that of acute appcndiati* and mdeed may be indxstinguish 
able from il The sequence of periumbilical pam nausea, vomiting fever 
and leukocytosis u common to both conditions. If appendiatis is of some 
hoars standing there may be shift of pain and maximal teDdemess to the 
right lower quadrant In diverticulitis however Uiere is no such shift, or 
else the shift is to some other part of the abdomen m which the divertic 
ulura happens to he for the moment. 

Oh*trtictiaii.-“Constncdon of intestinal loops which are caught over an 
omphalomesenteric cord have no symptoms to distinguish them from other 
forms of acute intestinal obstruction 

Umbilical Sinus.— An umbilical sinus from whicli there is a repeated 
discharge of mucus or other fluid should at once arouse suspiaon of a 
Meckel s diverticulum commumcaLing with the navel Insertion of a small 
atheter into the fistula instillation of a bit of hpiodol and roentgenologic 
study may give important information concerning a commumcation with 
the mtestine and thus rule out a patent urachus ivhich tvould connect 
with the urinary bladder If fecal material exudes from the umbilicus— and 
there has been no previous operative procedure or disease of the abdomen 
to cause an mtestmal fistula— one can make the proper diagnosu with great 
ccTUinty In one of our patients a mucoid discharge w’as found to contain 
both hydrochlonc aad and pepsin and examination of the subsequently 
removed diverticulum showed it to contain gastric mucosa- 

Rare Cases with Symptoms Slmolating Peritonitis.— In one patient with 
a cwuted and mfarcted diverticulum (Fig 49) the dimcal findings were 
those of generalized abdominal pain diffuse tenderness and marked ngidity 
The extent of this peritoneal irritation gave rise to the impression that a 



yS ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 


peritonitis was present, but at subsequent operation the peritoneal fluid 
was found to be sterile 

Vague Symptoms without Demonstrable Pathology.— In a small number 
of children abdominal pain of a vague and nagging sort can apparently 


METRIC 





Fig 48 —Surgical speamen consisting of portion of ileum and a Meckel’s diverticulum 
The diverticulum had been the leading point of an intussusception Gut resected because 
of necrosis 



Fig 49 —Orange-sized Meckel’s diverticulum which had become twisted and infarcted. 

Speamen from a ten-year-old boy 

orioinate from a Meckel’s diverticulum The pain may be periumbilical or 
poorly localized, it is usually unattended by vomiting, and it may recur 
at irrec^ular intervals Physical examination may reveal no abdominal 
abnorniality When the diverticulum is exposed at operation there may be 
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no in flamma tinn li nbin g or intestinal obstruction and it is not clear just 
why the structure should give rise to symptoms- It is possible that there is 
some interference wath the proper peristaltic activity of the intestine when 
the diverticulum is presenL In most of these cases the concurrent removal of 
the appendix makes it difficult to tell which of the two caused the pain 
However in a suffiaent number of cases relief has been obtained from 
diverticulectomy alone to prove that symptoms can onginate from a diver 
uculum which on pathologic cxaminauon shows nothing remarkable 

HOEinOEITOLOOIC EIAltUfATIOIT 

Roentgenologic examinations arc practically useless in attempting to 
visualize a Meckel s diveniculurm We have conducted many gastro-mtes- 
tinal senes with contrast media m patients who were subsequently found 
to have a diverticulura at operation In only one child did some of the 
banum collect m a small area which presumably represented the pouch 
Our disappointing expenenccs have led us to abandon roentgenography as 
a means of detecting the presence of this congenital anomaly 

TBEATMEKT 

Dfrerdexilectoiny Practical Coulderatioiis.— fxarron and 5 u/ure— Some 
practical points m the tieatmcnt of Meckel s diverticula might be suggated. 
After removing these diverticula the remaining stumps should not be 
turned in with a purse string suture for fear of unduly constricting the guL 
Removal of the pouch should be done by first plaang two clamps (half 
lengths or Kocher clamps) obliquely across its base to prevent spillage and 
then cutting between these witli the actual aiutcry (Fig 50) If handled 
gently the scared edges ivill suck together and can be turned m (without 
opening the mtcsunc) by conunuous fine chromic or silk suture which 
grasps all lasers except the mucosa Thu is then furtJier reinforced with n 
second running lutch or better sull with interrupted Halsted stitches. 
This mctJiod of diverticulectomy is practically aseptic and is superior to 
the operauou in which the intcstme is opened longitudinally and sutured 
transversely If an oblique line of resecuon and intesunal suture lias been 
done the closure will not unduly constrict or angulatc the guL 

Dwrrttculum with Thickened Base— Most of these diverucula have a 
thin enough base so that the abovc-desenbed method of removal can be 
earned out. In some cases, however the base of the diveruculum u thick 
ened because of edematous gastne mucosa aberrant pancreaUc tissue, or 
inflammatory disease. In such cases it 11 impossible to get a satisfactory 
turn in of the intesunal coats and it is preferable to make a large wedee 
shaped excision of the diverticular base followed by repair of the intestine. 
l£ thu procedure u not possible because of very extensive thickening 
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I'ig 50 —Recommended method of surgical removal of a Meckel’s diveruculum 
i, Cautery cutting away diverticulum between double Kocher clamps The clamps are 
placed at an angle of 45 degrees with the intestinal tube 2, Diverticulum has been cut 
away Position of the remaining clamps is shown 5, Without opening the intesunal lumen, 
stump is inverted with a continuous suture which penetrates ^1 layers except the mucosa 
4, Reinforang line of Halsted mattress sutures This type of removal prevents obstruction 
from constricaon or angulation of the gut 
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executed by the Mikulicz procedure, which exteriorizes the bowel and 
closes the abdominal wall before cutting off the damaged intestine. 

3 When inflammatory conditions of the diverticulum are suspected, 
operation should be instituted immediately, in order to prevent free per- 
foration into the general peritoneal cavity and its attendant high mortality 
rate 

With the application of these principles the survival statistics m the 
future will undoubtedly be improved 
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CHAPTER Vil 


DUPLICATIONS OF THE ALIMENTARY TRACT 

Duplicauom arc xphcncal or elongated hollotsr itruaurcs which pox 
tea a coat of smooth muscle which are lined by a mucoua membrane and 
which are intimately attaclied to some portion of the alimentary tube. They 
may appear at any level from the base of the tongue to the anus They arc 
more commonly found in relation to tJic small intestine than to any other 
part of the gastro-mtesUital tract- 

Tenninology —These lesions liavc been described in tlic literature under 
vanoui names mcluding enterogenous cysts cntcnc cysts ileum du 
plex, giant diverticula inclusion cysts and duphcaoons of the ah 
raentary tract. Many of these tenns are quite desenpuve of the mdividuaJ 
speomeru but they do not call attention to the fact that they all have a 
common embryologic denvauon and should therefore be grouped together 
as similar abnormaliues The terms cnienc cysts and enterogenous cysts 
^all attention to the dose relatiotuhip of the lesions to the intestinal tract, 
bat they can hardly be applied to the long tubular itnicmres which course 
through the mesentery alongside of the gut- Lilewise giant diverticula 
u unsuitable because a great majority of the specimeni do not possess a 
commumcation with the alimentary tube which this nam e suggests Ileum 
duplex has been used to designate some specimens but docs not ade- 
quately describe the condition when seen m the jejunum duodenum stom 
ach or colon Indusion cysts conveys the idea that the structure is largely 
embedded within the intestinal wall this is true in a few cases but is cer 
tainly not characteristic of the group as a whole 

It IS proper we beheve to employ an all indusive name for these mal 
formations which have appeared m divers locations and which have many 
shapes and sues. We have therefore chosen to group them as duplications 
of the alimentary tract, because they are a repUca of some portion of the 
alimentary tract thou^ not necessarily of that portion to which they arc 
conoguouj It is logical to assume that they are all due to the same land ol 
developmental aberration. 

PATHOLOOT 

A number of these lesions have been previously desenbed m the htcra 
turc but the foUoiving summary has been largely based upon the study ol 
surgical and autopsy speamens by Dr Sidney Farber at the Boston CIiil 
drens HospiuL 

a« 
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Duplications of the alimentaiy tract present a great variety of gross 
findings, some of which are portrayed in the figures of this chapter. There 
are three characteristics which are common to all of them* (1) each is con- 
tiguous with and strongly adherent to some part of the alimentary tube, 
(2) each has a smooth muscle coat, usually of two layers; (3) each is lined 
with a mucosa or epithelium similar to that of some part of the stomach, 
intestine, or colon 



Fig 52 —Sketch showing distnbution of eighteen duphcations of the alimentary tract. 

The number beside each lesion indicates the patient as hsted in Table 8, p 96 

Sites of Occurrence.— The sites at which duphcations have been observed 
in our series of eighteen cases were as follows* base of the tongue in one, 
esophagus in three, stomach in one, duodenum in one, jejunum in two, 
ileum in seven, cecum in one, sigmoid in one, rectum in one This experi 
ence coincides with the reports of others and shows that the condition is 
most frequently encountered along the small intestine The cystic structure 
may or may not communicate with the adjacent intestinal lumen In two 
of oui cases there was such a communication, but in the remaining sixteen 
there was no such opening 
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Firm Unioa with Intertine.— The adherence of a duplication to the in 
tcjtmc (stomach esophagus or colon) 14 an important point m recognition 
of one of these lesions at the operaung table Tlicrc may be a slight furroiv 
betivecn the duplication and the intestine but attempts to dissect the lesion 
away wll show that a 6rm union exuts and there is no plane of cleavage 
bctivccn them In short, the muscular coat of the dupbcation is intimately 
fused wth the musculans of the alimentary tract. This feature is best ap- 
preciated by a microscopic study tvhich shows that the two muscular coats 
really form a common layer (Fig 56) 

Tyjw* of Epithelial Lining —The type of cpidielium which hnes a duph 
cauon always resembles that of some part of the ahmentary tract but it 



Fig 55 (Cue 5) — Roentgenogrzm of a padest with a large duplicadon of the 
Uomach which li outlined by amrwv The vtomach ii Blied with barium and is indented 
aloog the greater aimuure by the duplication. (See Fig 54.) 


docs not necessarily correspond to the mucosa at the level at which the 
duplication is found. Thus a cyst of the tongue was found to be Imcd by 
colomc mucosa and a cyst of the rectum was partially lined by gastric cpi 
thehum. Indeed, m some of the spcomeni two or even three types of 
alimentary traa mucosa ha\e been found. For the most part the epithelial 
lining is well preserved and it can be readily idcntifii^ by microscopic 
study but m occasional specimens the linmg has been par tiall y destroyed 
by preuurc necrosis from entrapped fluid 

Types of Fltiid,— The type of fluid ivithin a dupbcation depends upon 
Kvcral fanon. In the majonty of caiej it u a dear colorleis, mucoid lub- 
•uuce which hai been iccicted by it, own membrane In occasional ipea 
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mens the pressure of the secreted and entrapped fluid is so high that there 
IS necrosis and sloughing of the lining membrane The fluid may then 
become hemorrhagic or muiky colored If there is an opening into the 
bowel die duplication contents are similar to those of the adjacent ali- 
mentary tract 



Fig 54 (Case 5) —Drawing of a large gastric duplication as found at operation The 
cysuc structure is attached along the greater curvature of the stomach from the pylorus 
almost to the cardia Insert shows a cross secuon of the stomach and its duplication at 
the level of the gastric inasura. 

Variations in Size.— Duplications vary greatly in size In some positions, 
such as the duodenal curvature or along the rectal wall, small cysts will 
attract early attention Conversely, the ileum or sigmoid can give rise to 
enormous duplications with relatively minor symptoms Some of the spher- 
ical cysts are smaller than a golf ball, others are larger than a grapefruit 
One duplication which arose from the posterior surface and greater curva- 
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turc of the uomach m a iix ycar-old girl almost as large as the nonnal 
stomach iticli A fe^v of the spcamem have been sausage-shaped and lay 
along the mescntenc border of the intestine to form a double-barreled 
structure (Figs 58 and 61) In Case 15 this tube i«s about 2 cm 10 di 
amctcr and 38 cm. m length it conuguous to the terminal ileum 

DifftrenitloE from Mesenteric Cyiti.— It is highly important for the 
surgeon to recogmrc the pathologic difference between duplicaUons and 



Fig 53 (Cue 6) — Dupliaition of fiist and second parti of duodenum In a fire- 
weck-old babj Socmtfnl treatment by exemon and eitabbihment of a poatenor gastro- 
}cjun ostomy 

mescntenc cysts. The latter arc lymphatic in ongin have a thm wall and 
can be readily peeled away from adjacent viscera. In contrast to these find 
mgs, the duphcaoon has a thicker muscular wall which can rarely be 
dissected away from the mtcstmc without opening the duphcaaon or the 
intestine It is therefore evident that the mescntenc cyst can usually be 
removed without disturbmg the mtcsunc but that m removing a duphea 
tion a portion of the mtcstmc must usually be resected as well 

UfBKTOLOOY 

Several theonci have been put forth to explain the ongm of duphea 
Uons. Those arising from some portion of the ileum were previously 
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thought to represent aberrations in development of a Meckel’s diverticu- 
lum For several reasons this theory is scarcely plausible, and in any event 
it does not explain the origin of duplications in the upper and lower por- 
tions of the alimentary tract Sequestration, or a pinching off of a group of 
cells from the primordial intestinal tube, could easily account for the de- 
velopment of near-by cysts which attain all of the histologic elements of an 
alimentary-tract wall 



Fig 56 (Case 6) —Photomicrograph of the common wall between the duodenum and 
the duodenal duplication Duodenal mucosa appears at the left, duphcaUon mucosa is 
shown at the right Between them are the intermixed, smooth muscle coats without a 
plane of cleavage between them 

The most probable theory is that advanced by Lewis and Thyng,”^ 
who frequently found diverticula in various portions of fetal alimentary 
tracts of pigs, rabbits, cats, sheep, and man These outpocketings are most 
often seen in the ileum, a fact which corresponds to the greater frequency 
of duplications in the ileum These small outpocketings in the intestinal 
wall— which are not related to Meckel’s diverticulum— normally regress, but 
if one of them is pinched oflE the structure could easily give rise to an 
adjacent duplication 

CLINICAL SYMPTOMS AND SIGNS 

Duplications are usually observed in childhood ages but they may be 
found at any time in later life. The nature of the process is one which 
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MCTRcu attention m early years Our youngest pauent tvas two weeks old 
and the oldest ^ mne years of age The various symptoms produced by 
these abnormabucs may be roughly grouped under three categories (i) 
The cyst or tubclikc structure may become so dilated that it encroaches 
upon the adjacent intestine and partially obstructs it. (i) The hmng mem 
brane may produce such a huge amount of fluid that mtemal pressure u 
high and pam is produced by distcnuon of the structure (3) The dupUca 
Cioci lying as it docs i^thin the leaves of the racsentcry, may press upon 
the mesentenc blood vessels and produce necrosis sloughing, and bleeding 
of the adjacent mtestine 



Fig 57 (Cue 7) — Litcrd roenigcnogrun of ibdoanen showing dJited fnt«dn*I 
loop*, ncoimalttioa of fluid betwcfn the loop*, md auxked ^bdomliuX diitenuoiL, Tbe 
fi ndi ng* are izKliatQve of obstructioa wfudi wu mtwcqueoUf found to be <au*ed by m 
duplicatloD of the lower put of the jejunom (Fig ^ 

In the duplication of the stomach Case 5 the large lesion did not give 
rue to m ec h a ru ca l obstruction of the stomach and the primary complaints 
were those of epigastric fullness and discomfort. The majority of dupbea 
dons of the duodenum jejunum and ileum produced partial intestinal 
obstruction with colicky pam vomiting visible perutalsu, and possibly 
rigns of dehydration The long tubular duplicaUon of the terminal ileum 
(Fig 61) led to severe painlco and repeated hemorrhage from the lower 
intestinal tract, because of sloughing and ulceration of the ileal mucosa. 
A small cyst of the cecum near the ileocecal valve ivas the leading point 
of an mftumcrepfion The cyst of the rectal wall (Figs, 63 and 64) en 
croached on the rccUl lumen and led to constipation and abdominal dis- 
tention 


■■ 

Fig 58 (Case 7) — Suigical speamen of duplicauon of the jejunum The mtesunal 
tract appears at the periphery of the speamen The sausage-shaped duphcation is very 
adherent to the mesenteric side of the intestine, and it was impossible to dissect it away 
from the jejunum 



Fig 59 (Case 8) -Operating-room photograph showing golf-ball-sized duplication 
of the lower jejunum in a two-week-old child The overlying adjacent intestine is com- 
pressed on one surface of the cystic structure The mesenteric blood vessels running to 
the intesune can be seen coursing over the surface of the cyst Successful result following 
resection of cyst and intestine, and lateral anastomosis of the same 

lump can be palpated and is often freely movable The duplication of the 
stomach was of such a large sue that it could be easily felt and was first 
thought to be a distended stomach or transverse colon However, it per- 
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Fig. 6Q.~Drawing o£ the iurgicallf removed ipedmcn ihown in Fig 59. The dupUc*- 
doQ Hex within the maaiterj u lodmatelj aiuched to the int£*tine ind pirtUUy 
obtmKti the latter by compreiuoa. The metenicnc anene* and vdna coune over the 
lurlace o( the cyu. 



Fig 61 (Cate 15) —Drawing of a long lobuUr duplication of the lower Deuin which 
communlcat^ with the intadne near the ileocecal valve. Duplication 58 cm. long Inacn 
A ihon don section of the douhle-baireled structure and relation of duplication to the 
Oicseniery and the intestine. 

listed after lavage and cleansing of the stomach and colon Fxcept for the 
gastne dupbeauon most of the lesions exhibited signs of partial mtestmaj 
obitnicuon including visible pensiaUts slight or moderate abdominal dis 
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tention, and increased audible peristaltic activity The tubelike ileal dupli- 
cation of Case 15 could not be felt through the abdominal wall, and there 
were no physical signs of obstruction The only positive findings in this 
boy were marked anemia and severe melena The cyst of the sigmoid, Case 
17, was freely movable, elastic, nontender, and without signs of colonic 
obstruction The duplication of the posterior rectal wall could be easily felt 
with an examining finger in the rectum 

' ROENTGENOLOGIC DATA 

In the girl with a duplication of the stomachy x-ray studies aided in 
showing the size of the lesion and determining its position with relation to 
the other abdominal viscera (Fig 53) A gastro-mtestinal series indicated 
the mass to be behind and below the stomach, with a smooth bulge into 
the gastric lumen along the greater curvature Barium enema visualized the 
transverse colon displaced downward and not obstructed. 



Fig 62 —Autopsy photograph showing cysuc duplication (12 by 10 by 8 cm) of 
the sigmoid in a two-week-old infant Arrows indicate the flattened sigmoid (r) as it 
courses over the surface of the duplicaaon (2) 

The duodenal cyst (Fig 55) compressed the first and second portions 
of the duodenum and exhibited definite evidence of duodenal obstruction 
when studies ivere performed with a barium series. Dilated intestine was 
found above some but not all of the jejunal and ileal lesions Not infre- 
quently, as much could be learned from films in the postero-anterior and 
lateral directions without contrast media as could be determined with the 
use of a barium series Distention of intestinal loops (Fig 57) , particularly 
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if localized to one part of the abdomen indicated oburucuon and often 
tome idea of the level at winch the lesion existed. 

The large duplication of the stgmotd m a ttvO-weck*old baby showed a 
rounded area of rather uniform density with pcnpheral displacement of 
gu-fillcd viscera Banum-cnema studies were not made m this case but 
undoubtedly they would have shown the sigmoid to course over the surface 
of the mass. 



roeatguKj^nin o( padent vlth dapUcauoa oC the rectum. Bsxium thotn 
the rectum duplaced forward by a mui m the boUerw of the iscram. 

Roentgenograms of tlic rectal duplication (Fig 63) were important 
because they outlined the superior extent of the lesion and because the 
absence of bony defect m the lumbar and sacral vertebrae made us certain 
that the pelvic mass was not an antenor meningocele 

XKEATUSnT 

Pathologic Conaldorttioiu.— These lesions cannot be treated by any 
means other than surgical attack. Two points must be borne in nund whidi 
again stress the importance of pathology with rebuon to operauve pro- 
cedure First, the cyiuc structure and mtcsunc have a common wall at one 
point and usually the two cannot be separated from one another without 
injunng the boucl Second, the anenes and veins of the contiguous portion 
of the alimentary tract usually course over the surface of the cyst and hence 
attempts to resea this alone may so interrupt the blood vessels that the 
intestine will become nccrouc 

OperitiTe Technic.— In the majonty of cases the treatment of choice is 
rejection of the duplicauon and its adjacent gut and then reestablishment 
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of intestinal continuity by a side-to-side anastomosis. There are, however, 
certain locations which prohibit tliis form of treatment because of the an- 
atomic peculiarities of the region 

Examples of these problems might be mentioned in more detail as 
follows The duphcation of the stomach (Fig 54) might have been treated 
by total gastrectomy and establishment of an esophagojej unostomy This 
undertaking appeared to be rather hazardous and hence was avoided It 
might have been treated by the injection of necrotizing fluids to sclerose 
Its mucous membrane As an alternative, the cyst was opened, a portion of 
It resected and the remainder marsupialized to the anterior abdominal wall 
so that It could be tightly packed with gauze to destroy its lining With- 



Fig 64 — Reconstrucuon drawing showing duphcation antenor to the sacrum pro- 
ducing parual obstrucuon of the rectum 
BL, Bladder RD, Rectal Duplication 

drawing the packing some days after operation allowed the cyst walls to 
fall together and coalesce The cystic duplication of the duodenum (Fig 55) 
was treated by excision of the mass and the first part of the duodenum, 
combined with a posterior gastrojejunostomy The postoperative condition 
of this five-week-old baby has been very satisfactory. 

Gardner and Hart® established a window between a cyst and the ad- 
jacent duodenum, with success This simple procedure is well worth re- 
membering whenever poor general condition of a patient demands a short 
operation While this technic may adequately take care of a small duplica- 
tion, It might possibly lead to troublesome symptoms if the resulting side 
pocket were large and not adequately drained 

The duplication of the posterior rectal wall (Fig 64) was first aspir- 
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atcd by another phyiioan through a posterior sacral approach Fortunately 
no infection occurred but after each aspiration the cyst again refilled in 
five or Hi. days time Operation on tins six month-old baby was pierfonned 
through a curvilmear transverse inasion behind the anus ivith dissection 
up in front of the sacrum to expose die mass Little difficulty ivas en 
countered in freeing the cyst along lu postenor supenor and lateral sur 

1 



Fig 65 (Caic 18) —Photograph of dupbcaiion of the rtetum which was niccmfuUy 

faces where there were good planes of cleavage Hoivever m the further 
course of the dissection a large opening tvas made m the postenor portion 
of the reaum This ivas repaired by folding the edges inivard wth three 
layers of interrupted, fine chromic catgut sutures The rectal ivall healed 
per pnmam there ivas no suppuration in the pcnrcctal spaces and the 
child quicJJy recovered 


REfftTLTS 07 TSEATUEHT 

There have not been a luffiacnt number of these cases to permit a 
definite statement of the percentage of cures which might be expected. Of 
the eighteen duplications wc liavc observed m vanoui parts of the ah 
mentary tract, fourteen occurred within the abdomen (Tabic 8) Eleven 
of these abdominal lesions have been operated upon and eight of the 
patients have recovered and arc completely free of symptoms The three 
deaths occurred m the earlier part of the senes In one case there ivas rup- 
ture and pcntonitu pnor to hospitalization m the second there ivas a 
volvulus and extensive infarction of intesune the third died of operauve 
shock. These fatalmes point out the senous nature of duplicationi but a 
review of the more recent cases which have been treated by the methods 
outlined above, shows conclusively that the great majonty of these patients 
can be treated with an insignificant mortality 
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TABLE 8 

Analysis of Eighteen Cases with Duplications of the Alimentaby Tbact 


Case 

Age 

Position of Cyst 

Size of Duplication — 
Type of Mucous 
Membrane 

Treatment 

Result 

1 


Base of tongue 

1 cm m diameter 

Colomc 

Excision 

Recovered 

2 

11 months 

Right pleural cavity 

4 to 5 cm m diameter 
Gastric 

Excision 

Recovered 

3 

2 years 

Mediastinum 

10 by 6 by 5 cm 

Gastric 

1 

Excision 

Recovered 

4 

7 months 

Right pleural cavity 

8 by 5 by 4 cm 

Gastric 

Excision 

Died 

5 

7 years 

Along stomach 

Large as stomach itself 
Necrotic 

Partial excision 
Marsupialization 

Recovered 

6 

5 weeks 

Duodenum 

4 5 by 3 5 by 3 5 cm 
Duodenal 

Resection Gastro- 

enterostomy 

Recovered 

7 

0 months 

Jejunum 

22 by 6 by 6 cm 

Gastric 

Mikulicz resection 

Died 

8 

2 weeks 

Jejunum 

4 cm m diameter 

Jejimal 

Resection and anas- 
tomosis 

Recovered 

9 

3 months 

Reum 

7 by 4 by 4 cm 

Gastric 

None 

Died 

10 

19 months 

Termmal ileum 

15 5 by 4 by 6 cm 
Columnar epithelium 

Excision 

Recovered 

11 

12 days 

Terminal deum 

1 5 cm m diameter 

Real 

Resection and anas- 
tomosis 

Recovered 

12 

9 years 

Terminal deum j 

1 2 cm m diameter 
(’) 

Not yet treated* 


13 

2 months 

Termmal deum 

2 cm in diameter 

Real 

Resection and anas- 
tomosis 

Recovered 

14 

6 years 

Deum 

3 cm in diameter 

Real 

Resection and anas- 
tomosis 

Recovered 

16 

2 years 

Ileum 

38 cm long, 2 cm m di- 
ameter 

Gastric 

Resection and anas- 
tomosis 

Died 

16 

3 months 

Cecum 

4 cm m diameter 

Colomc 

Resection and anas- 
tomosis 

Died 

17 

2 weeks 

Sigmoid 

12 by 10 by 8 cm 

Real and colonic 

Not treated 

Died 

18 

G months 

Rectum 

5 by 2 5 bj 2 5 cm 

Mixed ^ 

Excision Rectum re- 
paired 

Recovered 

— .1 


♦This cyst was discovered during operation for acute appendicitis and has not >et been removed 
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Fig 68 —Samples of foreign bodies in the gastro-intesunal tracts of children Needle 
(in the top left roentgenogram) pierced second part of duodenum and projected into 
the hver, necessitating surgical removal All of the other foreign bodies, including open 
safety pin, toy car, five-cent piece, laige nail, and a can opener, passed spontaneously 
through the alimentary tract. 
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If the bodies arc unusually large m relation to the site of the patient there 
may be occasional mild abdominal cramps and rarely vomiting Jagged or 
irregular objects may scratch the anus and initiate minor bleeding The 
appetite is rarely interfered with Perforation of the intestine is exceedingly 
rare, and even if it docs take place it occurs so slowly that omentum liver 
or other viscus becomes adherent to the intestine at this point to prevent 
escape of the sharp object or infected material into the general j>entoneal 
Cavity Therefore, perforation is usually not attended by pain tenderness 
ipasm or fever 

TrlchobeioAT —The formation of a tncliobcroar is apt to be followed 
by poor health over a long period of umc because the gastric lumen be 
comes largely occluded by a dense mass which mterferes ivith the ingesuon 
and digestion of food- The habit of plucking and chewing hair would 
appear to be an innocuouj one but the gradually enlarging and matted 
bolus finally produces partial gastne obstrucuon A history of hair-cating 
poor appetite occasional voraiung cructaDons of malodorous gas and 
failure to gain weight properly are highly suggesuve of a tnehobezoar par 
ticularly if a ma« can be palpated in die epigastrium 

SOENTQEITOLOGIC EXlHUTATIOn 

Fortunately most of the foreign bodies which are sivallowed are 
opaque to x rays (Fig 68) Roentgenologic exanunationi are of value in 
dctermming that a missing objca aaually resides m the gastro-mtestmal 
tract, and also m watching its progress or lack of progress along the enteric 
canal Fluoroscopic observation or a plain film iviU usually give all the 
information which is desired but the use of a contrasting medium is occa 
sionally of value 

In one patient the pontioa of a stationary needle was not dear Studies 
with a banum gastro-mtcstinal senes and a banum enema gave the im 
pressioa that it was outside of the alimentary tract. This was confirmed at 
laparotomy when it ivas found to have completely escaped from the itom 
ach or mtestine (site of perforation could not be located) and ivas wrapped 
m a wad of omentum 


TRSATHEIVT 

The treatment of foreign bodies in the gastro-mtcstinal tract cannot 
be dogmaucally stated, for u ivill necessarily depend upon the cxigcnacs 
of the individual case In general conservative treatment is all that ij re- 
quired, and ivithout doubt many laparotomies can be avoided if several 
dayj delay and paucncc arc exercised. 0£ our 337 patientj 3!3 eliminated 
their foreign material normally m the itool while operation irai deemed 
advlaable m only foilrtecn 
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Conservative Therapy.— With conservative therapy, the child should be 
kept on its normal diet. Large amounts of bread or porridge (with the 
idea of forming a protecung bolus around an open safety pin or needle) 
have little to recommend them Active catharsis should certainly be avoided 
for fear of increasing the intestinal peristalsis and enhancing the possibility 
of intestinal irritation or perforation If constipation has been present, 
small amounts of mineral oil may be prescribed with impunity All of the 
stools should be collected in a suitable container so that they can be exam- 
ined with a stick until the foreign body is identified In general, there need 
be no haste about discontinuing a conservative regimen in favor of oper- 

TABLE 10 

List of All Babies Under TiVENTr-FOtm Months of Age With Swalloived Foreign Bodies 


Spontaneous Passage in Stool (75 Patients) 


Age in Months 

Object 

Age in Months 

Object 

23, 20, 19, 15, 15. 14, 12, 12,11.) 


17, 16 

Stove bolt 

11, 11, 11, 10, 9, 9, 9, 8, 8, 

^ Open safety pm 

14 

Rivet 

8, 6. 5 

15 

Screen wire 

23, 22, 22, 22, 22, 22, 21, 20, 20, ) 

^ Penny 

11 

Rattle handle 

19, 18, 17, 16, 14 J 

14 

Clock key 

20, 19, 19, 10, 15, 11, 11, 10, 8,1 
7 J 

^ Closed safety pm 

6.4 

11 

Bobby pm 
Toy eye 

20, 17, 16, 12, 11 

Straight pm 

18 

Screw 

22. 20 

Nickel com 

19, 9 

Button 

18, 10 

Marble 

10, 7, 6 

Tack 

17 

Moth ball 

22 

Collar button 

19 

Rehgious charm 

10 

Piece of lead pencil 

11 

Piece of glass 



14 

Ring 




Surgical Removal (7 Patients) 


Age in Months 
17, 15. 11, 11, 10, 5. 5 


Object 

Open safety pm 


ative treatment Most of these objects will be eliminated within a few days, 
but occasionally one ivill require several weeks The mere size of an object 
IS not often a deterrent factor in its passing tlirough the intestine, for almost 
any solid and rigid object which can get into the stomach (no matter how 
small the patient) will be eventually spontaneously eliminated in the stool 
Smooth materials, such as buttons, coins and toy whistles, may be left 
unoperated upon for as long as three or four weeks or more without danger, 
and indeed we have never had to remove one of these rounded or relatively 
smooth foreign bodies by operative means, if the intestine was normal to 
begin with. One child had congenital stenosis of the jejunum, at which 
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point a nicVcl com iv’RS lodged- At operation the com tvas removed a re 
tcction performed and a lateral anastomosis established- Sharp objects such 
ai straight pins open safety pins needles broken glass and nails must be 
regarded wth some concern- All of these can be spontaneously passed m 
the majority of instances but frequent chcclj ivith x ray films are desirable 
to make sure that progress is bemg made- If a sharp object re m a in s m one 
place for more than three or four days, it is i>ell to consider surgical 
removaL 

Oporativc TreatmeaL— The indicaitotis for operation m these cases v.ere 

(1) failure of progress of a needle open safety pm or bobby pm m eight 

(2) failure of progress of a nickel com which had stopped at a congemtal 
stenosis of the jejunum in one (3) perforation (or suspected perforatjon) 
by a nonprogressmg pomted object m four (4) for removal of a gastric 
hair ball m one- 

The chances for a spontaneous passage of foreign substances through 
the mtatmal tract of an mfant or older child ivould presumably depend 
somcivhat on the size of the object in relation to the sue of the mdividual 
In order to pomt out what the alimentary tract is capable of elnmnatmg. 
Table xo lists all infants under two years of age the objects they stvallowed 
and whether spontaneous or surgical removal ivas effected. This summary 
indicates that any object which can be sivallowed by a baby tvill pass about 
as readily as it would in an older child and that operation need not be 
done merely because a patient is small or young 

Operame ivrthdrawal of a foreign body is almost always an upper 
abdominal procedure- Rigid materials may catch anywhere m the mtcstme 
but m the present senes the pylorus and the duodenal curves were the only 
anatomic structures which arrested progress m such a ivay as to require 
operation- ^Vhenever the foreign object passed beyond the duodenum there 
was always a subsequent unimpeded course through the remamder of the 
alimentary tract (except for one girl with a com caught at a congemtal 
jejunal stenosis) 


SiniMAST Ain) COITCLUSIONS 

In summary the treatment of most gastro-mtestmal foreign bodies m 
i nfa nts and children should be conservative- Of the manifold substances 
which arc swallowed per cent will be chmmatcd spontaneously without 
symptoms and wathout danger of mjury to the ahmentary tract, A httle 
cauuoQ u necessary when straight pins, open safety pins bobby pins, 
needles or other sharp objects are being dc^t wth 'While 85 per cent of 
these will safely pass their progress should be checked every few days with 
roentgenograms, and surgical mtcrvcntion should be considered if lodg 
ment occurs in one place for more than three or four days. Of the array 



104 abdominal surgery of infancy and childhood 

of foreign bodies listed in Table 9, it was necessary to remove only three 
needles, eight open safety pins, one bobby pin, one nickel coin, and one hair 
ball There were no deaths in the series, and there was no case of complicat- 
ing peritonitis from intestinal perforation 

Bibliography 

DeBakey, M , and Ochsner, A Bezoars and Concretions Comprehensive Review of the 
Literature with Analysis of 503 Collected Cases and PresentaUon of 8 Additional 
Cases Surgery, 4 934, 1938 

Donovan, E J Meckel’s Diverticulum Perforated by Foreign Body Ann Suig, 106' 

953. 1937 

Jackson, C, and Jackson, C L Foreign Bodies in Intestines M Rec, 140 285, 1934 
Johnson, C I , and Ferguson, C F Foreign Bodies in the Air and Food Passages New 
England J Med, 2/5 1054, 1936 
Lyons, C G, and Cody, G L Bezoar Radiology, 225, 1938 

Storck, A , Rothschild, J E , and Ochsner, A • Intestinal Obstruction Due to Intraluminal 
Foreign Bodies Ann Suig , log 844, 1939 



CHAPTER IX 


IXTUSSUSCEPnOX 

IntuAsmccption u the telescopiBg of one portion of the mteatuic or 
colon into a more diital icgment of the cntcnc tube. When an intussiuccp- 
tum has been draivn into iti mtimuscipicnx the process is almost invariably 
a progressive one until death sup>crvencs or operative relief is afforded- 

Intussusception is one of the most important surgical cmcrgenaci in 
infancy and early childhood. The frequency witli which this condition is 
encountered may be judged from the fact that 484 cases were treated at 
the Childrens Hospital from 1908 to 1939 inclusive During the period 
1928 through 1939 there were 202 paDcius an average of about twenty per 
year The generally high mortality rates reported in the literature indicate 
the need for more widespread knowledge of the condition and its treatment 
Reduction of these death rates in the future must depend not only upon the 
surgeon s skill m operauve technic, but also upon the recognition of cases 
by the pediatnaan and general practitioner within a pienod of twenty four 
hours when the prognosis is still favorable 

STIOLOOY AJTD CLASSEPIClTIOIf 

Intuisusccpaon m the adult is usually brought about by some median 
ical abnormahty whereas m the childhood and infancy group such factors 
are found m only a small mmonty of cases In the present senes of 484 
paDcntJ demonstrable ctiologic agents were found as foUoivs Meckel’s 
diverticulum m seventeen intestinal polyp m four duplication m one 
lymphoma m one This adds up to tivcnty three or 5 per cent of the entire 
group In the remaining 461 individuals no defimte cause could be found 
for the intussusception The fact that mtuiiuiccpuon is so apt to occur 
between the ages of four and ten months strongly suggests that the change 
from a milk to a more sohd diet may alter the intestinal peristalsis in such 
a way that intussusception is initiated- It is well recognized that mtussuscep- 
non occasionally makes its appearance during or shortly after acute en 
tentis at which time the disturbed mtcstmal peristaltic movement may set 
the stage for the prolapse of one segment mto another Allergic states may 
possibly account for disturbed penstaluc acuvity This has been suggested 
by a few cases of intussusception but more extensive mvcsQgaaon of other 
patients has left us ivith little evidence regarding the culpabihty of allergic 
condiuom in intussusception In short, the cuologic agent m 90 to 95 per 
cent of childhood intussusception is still unkno^vn- 

X05 
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Classification.— Intussusceptions are classified by compound appellations 
which indicate the part of the intestinal tube (intussusceptum) which tele- 



Fig 69 —Common forms of intussusception Lejt, Ileo-colic type in which the ileocecal 
valve IS the leading point Right, Ileo-ileo-colic type, in which ileum has progressed into 
ileum and colon and then another telescoping has begun at the ileocecal valve 

scopes into the intussuscipiens The name of the most common form, the 
ileo-coltc, implies that the ileum has advanced into the colon Complex van- 

TABLE 11 


Types of Intussusception in 484 Cases 


T>pe of Intussusception 

Per Cent of Senes 

Jejuno-ileal or ileo-ilcal 

5 

Ilco-colic 

75 

Ileo-ileo-colic 

12 

Colo-colic 

0 

T>T>e not stated 

5 

Multiple intussusception 

1 

Retrograde intussusception 

0 2 


eties are occasionally seen, for example the ileo-ileo-colic (Fig 69) , m which 
the ileum enters the ileum and this entire mass prolapses into the colon 
The percentage of occurrence of these various types is listed in Table 1 1 
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3Y1IPTOM3 AHD SIGNS 

IntuuiuccpQon tends to occur within more or less definite age groups 
Table i* Fig 72 and Fig 73 point out tlic ages of patients in our senes. 
The peak, of inadcncc occurs from the tliird to the eleventh months dunng 
which time 75 per cent of die cases arc found. Boys are more often affected 
than girls the proportion is 62 per cent males and 38 per cent females in 
our senes. 

One rarely finds intussusception in a child who u dun undemour 
ishcd and poorly developed On the contrary babies ivith intussusception 
are usually very well nounslied and arc generally abo\e the average in 
phjncal de\clopmenL This jat and healthy appearance is apt to mislead the 
ph)siaau if he secs the baby m the early hours of illness. Thus the first 
visit may result only m the impression that the fjarent is overanxious where- 
as a return visit die next day shows that the child is desperately ill 

Clinical Symptoms.— The chnical manifcsuuoru of intussusception arc 
almost aliva)i alarming and should immediately suggest the correct diag 

TABLE If 


Ik cm pta or iKTCHCwxrrtoM Accoaam to Aoa (SA4 Cua) 


Afe 


A«. 

Cwo 


Cun 

Afe 

CoMt 

1 nocth 

1 

10 moalhi 

30 

10 BWsUu 

7 

4 to S ftan 

10 

9 loocttlii 

10 

11 mwithi 

19 

1 so SDOStikJ 

4 

S to 3 

6 

3 motithi 

IS 

U 

S 

SI 

3 

9 to 7 jnn 

4 

4 mootlu 

39 

13 iDCDtla 

11 

a 

S 

7 to 8 fcmra 

8 

3 mnrrthf 

ei 

14 moDtiu 

4 

ts DMoUu 

3 

B to 9 rnn 

3 

Q bhoUh 

S7 1 

IS rpopllu 

f 

84 mootiu 

3 1 

9 to 10 Tcmn 

1 

7 rnenitlti 

S9 

10 moallM 

8 

3 to 3 j-mxt 

23 1 

10 to 11 

1 

8 mcmtlia 

37 

17 TTvmfh* 

S 

3 to 4 

14 


0 

0 


IS mooUia 

9 






nosis Recurrent, colicky abdomiTjal pain is an almost umvcrsal finding 
While these paaents arc usually so young that they cannot describe their 
complamts the parent or attendant notices tliat the child mtcrmittendy 
becomes pale and cither doubles over or draws up his legs m obvious severe 
pain This ten or fifteen second paroxysm may be accompamed by grunting 
respirauons and by a burst of crying After it is past the child may resume 
a playful atutude and appear well only to have a return of pain five or ten 
minutes later Fomitmg 11 an early symptom it may be repeated and severe 
Dunng the first hours of illness the mtensc recumng pain is the 
alarming symptom but as the obstrucuon continues pallor, sweating, dehy- 
dration and shock appear and increase in seventy as time elapses. If the 
condition is left untreated the individual becomes monbund at the end of 
two or three days. The passage of bloody stools occurs m about 85 per cent 
of the cua but they may not be found in the fint tivelve to fourteen 
hour,. After the mitiauon of lymptora, there may be one or more normaJ 
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bowel movements without melena, but after this, bright red or dark brown- 
ish bloody mucoid material is passed The amount of bleeding varies greatly 
from case to case. It may only stain the diaper or it may be copious enough 
to induce severe shock 

Physical Fmdmgs.— The physical findings and general condition of the 
baby vary with the duration of symptoms. If obstruction has existed for 
only a few hours, the child may appear relatively well If intussusception has 



Fig 70 —Surgically resected specimen, with ileum intussuscepted into cecum and 
ascending colon The speamen is opened on its posterior surface Arrow shows direcuon 
and point of entry of ileum into the colon 

A, Appendix C, Colon /, Intussusceptum Af, Poruon of mesentery entering the 
intussuscepuon 

been present for a longer period, the baby is listless and extremely ill, the 
body tissues are dehydrated, and the eyes are sunken or lusterless Usually 
die pulse is rapid, the skin pale, and sweating marked. Even diough a state 
of shock and partial collapse exists, there will be momentary periods during 
which the baby cries out, thrashes around, and is obviously in agony 

Careful pal[)ation of die abdomen is most important, because a mass 
can be felt in about 85 per cent of the cases. While this may be only an ill- 
defined lump, It IS more often described as a sausage-shaped structure It is 
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Fig 71— Spodmtn ihowing lotuucutcepdoo of Ueum Inio Qtum. Lrfl The Intcftijie 
(0 hxi p3»ed Into the intuifutapteo* as far as the potnt A Right Int uta ii d plgm cut 
open to thnir the hquo n liagic iniumucepcum (/) 



TEAR# or AOE 

fig 71 — Age dluribudon o! 484 aaa ol IntaanjccplJon. 85 per cent ot tho pjtlenu «re 
leM than two jean of age. 
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bowel movements without melena, but after this, bright red or dark brown- 
ish bloody mucoid material is passed. The amount of bleeding varies greatly 
from case to case. It may only stain the diaper or it may be copious enough 
to induce severe shock 

Physical Findings.— The physical findings and general condition of the 
baby vary with the duration of symptoms. If obstruction has existed for 
only a few hours, the child may appear relatively well. If intussusception has 



Fig 70 —Surgically resected specimen, %vith ileum intussuscepted into cecum and 
ascending colon The speamen is opened on its posterior surface Arrow shows direction 
and point of entry of ileum into the colon 

A, Appendix C, Colon /, Intussusceptum iM, Poraon of mesentery entering the 
intussuscepuon 

been present for a longer period, the baby is listless and extremely ill, the 
body tissues are dehydrated, and the eyes are sunken or lusterless Usually 
the pulse is rapid, the skin pale, and sweating marked. Even though a state 
of shock and partial collapse exists, there will be momentary periods during 
which the baby cries out, thrashes around, and is obviously in agony 

Careful palpation of the abdomen is most important, because a mass 
can be felt in about 85 per cent of the cases ^Vhile this may be only an ill- 
defined lump. It is more often described as a sausage-shaped structure. It is 
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71 —Specimen tbovnng mumusception of Ueum into fleiun. Left The iccaune 
pw?d Into the intussutapieni u far u the point A Right Intmtmdplena cat 
ibow the hemorrhagic inttmuaceptum ( 7 ) 










. ^ 









— 

— 

— 


— 

IT 

— 

— 





— 

— 




— 

— 

— 




— 

— 

— 

- “ 

— 



— 






— 

— 

— 

- - 

I ZI 

— 

— 

— 



==: 



— 

— 

— 

— 









F=: 





— 


— 



— 





E=: 



::: 



— 

— 

— 



— 



i=: 

— 

— 





— 



— 





Fi: 

— 

— 



— 



— 







-'S- 

— 

— 



• “ " 



— 







Hr 



iii 

l~Z 

;z: 


Z: 

Z: 



I £ 3 4 a e T 8 9 10 II le 


YCARS OF AOE 

7 * -Age dmribution of 484 ca»ei of intiunuceptfoa 85 per cent of the padenti are 
leu than two yean of age. 
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rather firm and as a rule is not tender Occasionally it can be felt to increase 
in hardness if the baby is examined during a paroxysm of pain. If the intus- 
susception has not progressed far, the mass may be situated under the edge 
of the liver where it evades detection. The right lower quadrant may ap- 
pear to be “empty” when it is palpated {Dance’s sign) because of invagina- 
tion of the cecum up into the colon 

If no definite mass can be felt in a very fat or uncooperative child whose 
history is strongly suggestive of intussusception, it is advisable to palpate 
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MONTHS OF LIFE 

Fig 73 — Age distnbution of patients with intussusception which occurred in the 
first fourteen months of hfe The peak incidence of this condition is between the fourth 
and tenth months of hfe 

the abdomen under general anesthesia This should always be done with 
the operating room set up and prepared for immediate surgery if the find- 
ings of the ether examination warrant it 

By rectal examination blood is found in the great majority of patients 
The finger may detect an advancing portion of bowel within the rectal 
lumen This mtussusceptum has the general shape of a cervix uteri. Even 
though the tip of the advancing bowel cannot be felt within the rectal 
lumen, bimanual examination may reveal a mass higher up in the perit- 
oneal cavity which would be missed by abdominal palpation alone In 122 
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raci-f per cent of the senes) an abdominal mass could be felt by rectal 
cxaniinauon In four cases the mtussusceptum had proceeded so far that it 
protruded from the anus The diffcrcntiaaon betivcen intussusception of 
jthu type and a prolapsed rectum can be readily made by passing the finger 
mto the rectum between the mtussusceptum and the surrounding anal 
sphincter In a prolapse of the rectum there is no such space to admit t 



74 — Incidence of Intuwusception b)r monthi of the yeir 

finger * Fever is absent m the early stages of the condition but it is usually 
present in those who have had symptoms long enough to become dchy 
drated 

• Prolap*c of the rectum Is s not uncommoo condidoa in babies and young children. 
WbUe It may be related to meningocele or ocher neurologic disorders In whidi there is 
penn^ paralym and loa of sphincter tone. It usually appears In othenrlse nonnaJ nah- 
The rectum may prolap^ for sercnl inches, become engorged, and bleed profuaelY 
With adequate <^tal pressure by a gloved hand the mass can usually be reduced. Oner 
aUve ^tmMt is required only when the prolapse becomes gsngrenous or after 
op>cradve mc^uTCs luve failed. A two- or three-week regimen of daily administradoo rJ 
□dner^oQ and Veeping the buttocks strapped together 5th adhedre 
don. «m odnou .iwny. .Un, u., 
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ROENTGENOLOGIC EXAMINATION 

In typical cases of acute intussusception, the history and physical find- 
ings are sufficient to make a diagnosis, and roentgenologic studies are not 
necessary. In only twenty-five of the present 484 patients was the diagnosis 
sufiiciently in question to require x-ray examination with a barium enema 
In twenty-three of these a positive diagnosis of intussusception was made 
by roentgenograms and confirmed by immediate laparotomy In two cases 
(ileo-ileal type) the roentgenologic findings were normal, but intussuscep- 
tions were subsequently found at operation 


% 




Fig 75 —Typical roentgenographic findings with a banum enema in a case of intus 
susception Left, The banum cannot be forced back beyond the middle of the transverse 
colon where there is a filling defect (outlined by arrows) Right, Postevacuation film 
showing banum remaining around an intussusceptum in the cecum The intussusception 
has been partially reduced by the hydrostatic pressure of the enema 


Inasmuch as the majority of intussusceptions in this age group progress 
so that the intussusceptum enters the colon, certain features are found on 
barium-enema examination These may be summarized as: (1) obstruction 
to the retrograde inj'ection of barium; (r) a cupola effect or cupping in the 
head of the barium as it meets the intussusceptum, (3) a thin cylindrical 
shell of barium surrounding the intussusceptum (and inside the intus- 
suscipiens) ; (4) a cylindrical shell of barium, surrounding and outlining 
the intussusceptum, which remains after evacuation of the enema; (5) a 





Fig Td— Roencg^oogruoi wicii coacnut eoenu thomag la tuna ol t tTplad HaacoUc 
InnuruicrpQoa. Laft F illing defect, outlined bf axrovn, in the atccnding coloiu Right 
PMteviauUon film indicating a thin tbeatb of barium around an incuAUtceptum wUcb 
lia la the hepatic Qcxure and proximal half of the tranrrene coloru 

TBRATMBKT 

NonoperatiTe Method*.— In 1874 Hutchimon first *ucce«fully performed 
operative reduction of an intuasuscepbon and imce that time the treatment 
of this condiuon has progrcmvely tended toward operative intervention. 
In spite of the almost umversal adoption of surgical treatment there have 
been several reports, notably those of Hipsley* and Monrad ^ favoring 
reduction by colcnic injection of fluids or tur Amticn and Hclitcd,^ 
Retan and Stephens" advocated reduction with a banum enema under 
fluoroscopic control Without doubt, many early ileo-colic intmsuscepuons 
can be reduced by these means. However we arc strongly opposed to treat 
ment by colomc inflauon for several reasons (1) A considerable number 
of pauenti come to subsequent operation because of irreduability or be 
cause the operator is uncertain that complete reduction has been effected. 
Operation is therefore delayed and the child has been subjected to a pro- 
cedure which depletes lU narrow margin of reserve (») Colomc inflation 
has a limited cffecuscness above the ileocecal valve and an ileal portion of 
the intussusception may be left unreduced. (3) An existing polyp or 
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Meckel’s diverticulum will be completely overlooked, whereas this addi- 
tional pathologic condition could be recognized if laparotomy had been 
performed. 

Operative Treatment.— 5 /iori Duration of Symptoms a Factor in Favor- 
able Results —By limiting ourselves to operative treatment, a simplification 
of therapy has been obtained which has significantly improved our results 

When one studies the published surgical mortality rates, which run as 
high as 45 per cent, the loo cases treated by Hipsley® with hydrostatic pres- 
sure, with a mortality of 5 per cent, at first glance appear favorable. How- 
ever, It IS misleading to compare the results of different authors or of dif- 
ferent methods without considering the average duration of symptoms in 
each series of cases It is important to note that quicker hospitalization was 
obtained in Australia (Clubbe’s and Hipsley’s series) thirty years ago than 
we are able to secure in the United States today. Thus, Clubbe’s cases in 
1909 with an average illness of seventeen hours may be compared with the 
following illustrative series in America Robbins’^'^ patients had an average 
symptom-duration of almost forty-five hours, Peterson’s and Carter’s,^® 
thirty-two hours, our own recent patients, thirty hours. 

To the casual observer these differences of a relatively few hours may 
seem to be trivial, but a glance at Fig 79 shows that the prognosis is excel- 
lent in the first twenty-four hours of the condition, whereas the mortality 
rises sharply after this time Inasmuch as the average duration of symptoms 
in Hipsley’s series was only seventeen hours, we regard his mortality of 5 
per cent as unduly high, because we have had no mortality in patients with 
symptoms of similar duration. It is probable that Hipsley’s good results 
were not due as much to a superior method of treatment as they were to 
the rapidity with which patients were referred to him This early procure- 
ment of cases was the fruit of many years’ effort on the part of Hipsley and 
his teacher, Clubbe, in encouraging the pediatrician and practitioner of 
Australia to recognize the condition and act before it was too late Too 
great an estimate cannot be placed upon the educational work of these men. 

Preoperative Measures —Since intussusception is regarded as a surgical 
emergency, it has been our practice to expedite operation as much as pos- 
sible. Yet, if shock or dehydration is marked, thirty or forty minutes can be 
profitably spent on administering parenteral fluids or giving a transfusion 
before operation The average patient can be admitted, operated upon, and 
put to bed within an hour The child’s extremities should be wrapped with 
cotton batting to prevent loss of heat, and a hot- water bottle should be 
placed under the back to supply heat during the surgical procedure We 
routinely deflate the stomach before operation in order to reduce to a mini- 
mum the dangers from aspirated vomitus. 
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iiwthesia.—'Ejihci by the open-drop method u the anesthesia of choice. 

Exposure 0/ Intestine —Proper placement of the incision fadUtatc* the 
procedure. It should not be made over the presenting mass if this appears 
m the epigastrium or the left side of the abdomen. It should be routinely 
made as a nght paramedian opening, mth its central part opposite the 
umbihciu splitting the rectus muscle or retracting it laterally Reduction 
of that part of the mtuiiusccption which involves the descending or trans- 
verse colon never presents the di£culDcs that are to be found m the region 
of the ileocecal valve or the ter minal ileum Hence an incision on the right 
ude of the abdomen inll give the maximum exposure dunng the most 
troublesome part of the operation. 

Reduction of the Intussusceplwn.— In the manipulation of an mtiusui- 
cepuon the operator muse alivays tahe mto aixount the extreme fnabdity 
of the hemorrhagic and damaged mtestine Hence gentleness is essential in 
all mam pulatinni to avoid mtestmal disruption and pentomtii Several 
fingers are passed mto the left tide of the abdomen to locate the head of 
the mtusiuscepQou which u then pushed backward along the colon When 
1C reaches the cecum or ascending colon the entire remaining intussuscep- 
tion mass IS delivered outside of ^e abdomen so that it can be more easily 
inipeaed and handled. Reducuon is continued mth a process of milking 
ba^ or taxi^ —the gentle oompression of the mtussusapiens with the en 
Qre hand in tuch a ivay that the mvaginated part is slowly squeezed out 
There may be a temptation to puU out the mtusiusceptum, but thu should 
be either strictly avoided or cl« done with the utmost delicacy The dnp 
pmg on of ivarm saline and continued annular pressure of the hand over 
ihe sivollen intestine tends to reduce the edema and vascular cngorgcmcnL 
Shght stretching of the receiving nng with a blunt instrument may help m 
the reducuon. With persistence and pauence 95 per cent of intussusceptions 
can be manually reduced 

Small tears m the peritoneal coats of the gut are m themselves not 
particularly dangerous, but they serve as a warning to the operator that the 
musculans or mucosa iviU soon tear if he u not carefuL If these pentoneal 
tears are long or if they extend into the musculature a few quickly placed 
interrupted sutures will luf&ce to repair them 

Once the mtussusccpuon has been completely reduced, die mvolvcd 
ponion of gut should be exammed to determine its viability There 11 
always some degree of hemorrhage swelling edema and discoloration but 
an intesune of quesuonablc viability will often improve m appearance 
within a few minutes if it is warmed and moistened wth salt solution. If 
there is pcnjtaluc acUvity over the mvolved portion of the gut, or if it 
contracts when gently pinched with smooth forceps the mtestine should 
not be resected. 
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jfjg rjfj —Method of operauve reducuon of ileo-cohc intussusception x, Inasion is 
always made on nght side of abdomen, regardless of posiuon of palpable mass a, Findings 
on opening abdomen Ileum is intussuscepted into ascending colon Intussuscepuon ex- 
tends almost to the splenic flexure 5, Portion of hand passed in to left side of abdomen 
so that the finger ups can push back intussusceptum in direcuon of arrow 4, Intussuscef)- 
tion has been reduced to the ascending colon which is now delivered out of the abdomen. 
Squeezing over the distal end of the mass is now begun 5, Cecum and appendix have 
been delivered. Remaining intussuscepuon in ileum is reduced by conunued squeezing 
on the receding mass 6, Reducu'on completed and intesunes returned to abdomen 
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Only through experience ran an operator know how long to perurt in 
aitempu at reduction in a cate where complete reduction appean to be un 
pouible. It u better to ipend twenty minutes or half an hour in completing 
a reduction tlian it is to resort too toon to resection with its higher danger 
of peritonitis and deaths On the other hand, long-continued unsuccessful 
attempts at reduction may so exhaust the child that the operator is eventu 
ally forced to resection m spite of the faa that the patient cannot pouibly 
lurvive fhii formidable procedure. 

Additional Operative Procedures ^hx conjunction with reducuon of 
intussusceptions the folloiving procedures have been performed m our 
senes (1) In ten cases enterostomy was done when the intestme ivas of 
doubtful viability (This procedure has now been abandoned because an 
intestine with such questionable viabUity should be excised.) (s) In nine 

a Meckel s diverticulum ivas excised. (3) In eighteen cases the ap- 
pendix was removed. (4) In one case the terminal part of the ileum was 
sutured down to the postenor ponetal pentoncum. (5) In two cases intes- 
tinal polyps were removed. Many of these addmotul operauve procedures 
were done m the early part of the senes. Today our policy is to do nothing 
more than u absolutely necessary during operation for intussusception If 
a Meckel • diverticulum is present and is gangrenous or cannot be everted, 
it obviously must be removed. If an mtestinal polyp is so large that it blocks 
the lumen of the gut, u must be excised at this dme. If the appendix has 
been injured by being mcluded m the intussusception mass so that its blood 
supply is questionable it should be removed. However mere engorgement 
and swelling of the appendix is certainly no indication for appendectomy 
at such a time. 

Any procedure which opens the mtestinal tract in one of these cases 
greatly mcicascs the possibility of a pentomti* because the injured intestine 
has a lowered vitality and cannot vdthstand infection as well as a normal 
intestine Hence the lUghtcst soiJmg of the peritoneal cavity may mduce a 
spreading infection with a high probability of fatal issue. Therefore when 
e\er possible it u better to defer any opening of the mtestinal tract to a 
second procedure (ten days or two weeks later) when the circulation of the 
intestme will have returned to normal and the peritoneal cavity can better 
^vithitand the slight soilmg which accompames removal of an appendix, 
polyp or Meckel s diverticulum. 

Some authors have advised routine removal of the appendix in these 
cases believing that irritation from appendidm produced the mvagmaaon 
and mtussusccpuon. Little credence should be placed in this theory The 
cauuoiu operator will not remove the appendix unless it is gangrenous or 
its vessels are thrombosed. 

Resection of the Intussusception —In any large senes of cases there will 
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always be some individuals for whom resection of an intussusception must 
be employed. In babies under one year of age, this carries an extremely high 
mortahty, averaging around 75 per cent or more. In our series forty-three 
resections were done. Eighteen of these were combined with anastomoses 
(ileo-colostomy or ileo-ileostomy) with three recoveries Twenty-five had a 
double enterostomy (Mikulicz’s procedure) , with seven recoveries There 
are an insufficient number of successful resections in this series (or in a 
collective review of the literature) to indicate whether primary anastomosis 
or Mikulicz’s resection is the procedure of choice Surprisingly enough, the 
successful resections for intussusception which could be gathered from the 
literature were treated in the majority of instances by primary anastomosis 
of the intestine Our material to date tends to show that the Mikulicz pro- 
cedure gives a little better chance of recovery 

Mikulicz’s Resection. Technical Points —If a Mikuhcz type of resection 
is to be done, it should be performed so that absolutely no soiling of the 
peritoneal cavity takes place In other words, the intussuscepted mass or the 
nonviable gut should be exteriorized and the abdominal wound completely 
closed around it before the diseased portion of the intestine is cut away. 
Catheters or glass Mixter tubes can then be sewed into the upper and lower 
loops to prevent contamination of the cutaneous wound and the abdominal 
wall. It IS best to approximate the distal and proximal spurs with contin- 
uous sutures prior to closing of the abdominal cavity so that nothing can 
prolapse between these two loops when a crushing clamp is subsequently 
applied Inasmuch as babies do not tolerate well the loss of succus entericus, 
the spurs should be cut down with a crushing clamp as soon as it is certain 
(in four or five days) that the two loops are firmly adherent to the ab- 
dominal wall. 

“Preventive” Surgical Procedures —Some surgeons have suggested pro- 
cedures which are aimed at avoidance of recurrent intussusception, but it 
IS doubtful if such undertakings are effective or desirable. They unduly 
prolong the operation for an already critically ill child. Furthermore, there 
IS no assurance that the various measures which have been advised (tacking 
down the terminal ileum, anchoring the mesentery, etc ) will prevent recur- 
rence In two of our cases of recurrence an operation had been done pre- 
viously (elsewhere) to prevent it In our senes, recurrence appeared in only 
2 per cent of the individuals, and in each of these it was so quickly recog- 
nized by the parent, and the child brought to the hospital so early that it 
could be treated without mortality In summary, the rather low incidence of 
recurrence, the inefficacy of preventive procedures, the possible increase in 
mortality at the original operation, and the lack of mortality in recurrent 
cases, make it evident that the various “preventive” surgical procedures 
should not be recommended. 
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POSTOPSEAXrVB TfiSATMKHT AlfD COMPLICATIONS 
Adminlftrttiott of Fluid*.— If no parenteral fluid* are a dmmu tered be 
fore operation they thould certainly be given by intravenous and tub- 
cutaneou* route* a* *oon a* it i* completed. Water electrolytes and carbo- 
hydrate* ihould be given m thu ivay at least twice a day for two or three 
days, and in lome case* this penod must be longer It ha* been our practice 
to adnunutcr rectal tap* every four hour* for the first trventy four hour*. 
Three ounce* are uuerted each time consisting of 5 per cent dextrose the 
fiirt two tune* and ivarm tap-ivater for the subsequent four admmutrations. 

3>«fl*tion of StomaclL— It is important to deflate the itomach to prevent 
vomitmg and aspiration during or ihortJy after operauon Since the loss of 
several patient* by thu regrcuablc acadent we have adopted routme aspita 
uon of the stomach both before and unmediately after the operative pro- 
cedure. 



HOSPITAL DAY 

Fi^ 76— Typicml tempemme duirt of an infant with intmRucepdon. Moat paueno 
hare a fever of 105 or 104 F for two or three dayi after opcradoo. 

Foedlm —For the first postoperative day or ai long a* there u vomitmg, 
only water m hmitcd amount* should be given by mouth, for fear of a*pira 
uon pneumonia. After vomiting ha* ceased equal quantitie* of milt and 
whey can be cauaou*Iy itartcd. The full caloric or volume mtake for the 
age and weight should not be offered until the fourth or fifth day The 
intestinal tract ha* been extcniivcly damaged and »hould not be lubjectcd 
to It* full normal acuvity until the reparative processes are well under tvay 
Poftopentlve DUrrhna.— Not mfiiMiucnUy a diarrhea develops during 
the firit ivcek of convalciccnce because the traumatized intestme u more 
tiuccpnble to mfecuon and acute ententu parucularly in the summer 
month* of the )car It u therefore obvious that itna precaution* must be 
taken to guard agamrt exposure to other pauenu ivith dysentery or gajtro- 
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always be some individuals for whom resection of an intussusception must 
be employed. In babies under one year of age, this carries an extremely high 
mortality, averaging around 75 per cent or more. In our series forty-three 
resections were done Eighteen of these were combined with anastomoses 
(ileo-colostomy or ileo-ileostomy) with three recoveries Twenty-five had a 
double enterostomy (Mikulicz’s procedure) , with seven recoveries. There 
are an insufl&cient number of successful resections in this series (or in a 
collective review of the literature) to indicate whether primary anastomosis 
or Mikulicz’s resection is the procedure of choice. Surprisingly enough, the 
successful resections for intussusception which could be gathered from the 
literature were treated in the majority of instances by primary anastomosis 
of the intestine Our material to date tends to show that the Mikulicz pro- 
cedure gives a little better chance of recovery. 

Mikulicz’s Resection T echntcal Points —If a Mikuhcz type of resection 
IS to be done, it should be performed so that absolutely no soiling of the 
peritoneal cavity takes place. In other words, the intussuscepted mass or the 
nonviable gut should be exteriorized and the abdominal wound completely 
closed around it before the diseased portion of the intestine is cut away. 
Catheters or glass Mixter tubes can then be sewed into the upper and lower 
loops to prevent contamination of the cutaneous wound and the abdominal 
wall It is best to approximate the distal and proximal spurs with contin- 
uous sutures prior to closing of the abdominal cavity so that nothing can 
prolapse between these two loops when a crushing clamp is subsequently 
applied Inasmuch as babies do not tolerate well the loss of succus entencus, 
the spurs should be cut down with a crushing clamp as soon as it is certain 
(in four or five days) that the two loops are firmly adherent to the ab- 
dominal wall. 

“Preventive” Surgical Procedures —Some surgeons have suggested pro- 
cedures which are aimed at avoidance of recurrent intussusception, but it 
IS doubtful if such undertakings are effective or desirable. They unduly 
prolong the operation for an already critically ill child. Furthermore, there 
IS no assurance that the various measures which have been advised (tacking 
down the terminal ileum, anchoring the mesentery, etc ) will prevent recur- 
rence In two of our cases of recurrence an operation had been done pre- 
viously (elsewhere) to prevent it In our series, recurrence appeared in only 
2 per cent of the individuals, and in each of these it was so quickly recog- 
nized by the parent, and the child brought to the hospital so early that it 
could be treated without mortality In summary; the rather low incidence of 
recurrence, the inefficacy of preventive procedures, the possible increase in 
mortality at the original operation, and the lack of mortality in recurrent 
cases, make it evident that the various “preventive” surgical procedures 
should not be recommended. 
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mortality figures is suimned up m Table 13 In these ao* patients the over 
all mortality was 13 per cent, whereas In the 1 10 cases which were operated 
upon within the first tiventy four hours of illness there iras no mortality 


TABLE 14 


IweaoTiMWT nr ScamoAL IlKci.a nr Pinara wtib DcrmATion or Sncrroia 


AIortAfiljr Percotajt 


0 la hnm 

U tots bon, 

t4 to SO boun 
96 to 4S iioun 
MtoTIhoon 
TatoMkwn 

J>£on Ulan 4 daj ■ 


S/aptooi DonUoo 


lOOe to 1017 Serial 


1018 to 1030 Series 


7 

24 

49 

S3 

53 
00 

54 


0 

0 

13 

S3 

21 

38 

38 


That jtatuQci arc graphically rcprcrcnicd m Tig 79. In lummary lymptom 
^Uoni up to twenty four houn tamed no mortality jymptom duration 
twenty four to thirty-six houn earned a mortality of *3 per cent whercaa 
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intestinal disorders. If such a complication develops, the oral intake of food 
should be reduced, sedatives administered, and fluids given by the par- 
enteral routes. 

Postoperative Pentomtis.— Shock, dehydration, and toxicity exact a high 
toll and fully four fifths of those who die have these factors listed as the 
immediate cause of death. Since such conditions cause most of the mortal- 
ities, the majority of deaths occur within forty-eight hours after operation. 
If the intestine has been opened during operation, peritonitis is the most 
important cause of death Because of this fact, chemotherapy (sulfathiazole) 
should be instituted at once whenever any soiling of the peritoneum has 
occurred 

Postoperative Fever.— Almost universally some rise in temperature is 
found for the first three or four days after operation (Fig 78) . It is not un- 
common to find a temperature of 103° or even 104° F during the imme- 
diate postoperative course, but levels above 105° F. carry a grave and 
usually fatal prognosis. This postoperative pyrexia is presumably due to 
absorption of foreign proteins through the damaged intestinal wall or to 
assimilation of products of necrosis from the damaged intestine itself 

FACTORS IN PROGNOSIS 

Early Treatment.— The most effective way to reduce the mortality of 
intussusception is to shorten the period between onset of symptoms and the 
initiation of treatment This does not minimize the responsibility of the 
surgeon to improve the operative technic, nor does it imply that he is trying 


TABLE 13 

Duration of Symptoms and CoRREspoNDma Mortauty Statistics, 1928 Throdoh 1939 


Symptom Duration 

Operative Results 
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to excuse a high mortality by stressing the necessity for earlier treatment 
There are few illnesses in which the clinical history and physical findings 
are more suggestive of the correct diagnosis than intussusception of infancy. 
One may therefore reasonably expect the intelligent pediatrician and prac- 
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there were thirty rccovenca and four deaths. In the period from 1918 
through 1939 there were twenty six recovene* and no deaths. These favor 
able figures can be partially attributed to the fact that the cases were all 
handled by semor service surgeons, but considerable importance u attached 
to the fact that intussusception is recognued earher in private pauents than 
m chanty ones. 

ProoperstiTe Temporaturei.— The temperature of these pauents pnor 
CO operauon has considerable prognosuc value because it roughly reflects 
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Fig 81 — ReUuonitup between progreo of inUinmceptnmi and the corrapondlng 
mortality rate*— irTe*pecti\e of ibe origu of Intunusceptioni. The farther the '"■■■ h*» 
adranced along the colon, the higher U the capected mortality 

the cxuting degree of dehydration and toxicity In general the higher the 
temperature the greater is the likelihood of a subsequent death As graph 
ically ihoivn in Fig 80 a normal admission temperature is a good sign a 
temperature of loo” or 101® F carries a mortality expectancy of ao to *1^ 
per cent and a temperature higher than 101° F imphcs a rather poor out 
look. 

Distal AdTancement of Leading Pohit-If die ongm of an intussusccp- 
uon is entirely disregarded and a tabulauon is made of the most duul 
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illnesses of thirty-six to forty-eight hours had a mortality climbing to 33 
per cent. 

Improvement m Technic.— Recent advances in the treatment of intus- 
susception may be attributed to greater effort on the part of both physiaans 
and surgeons. The physicians’ activity may be seen in the drop of the 
average symptoms duration from thirty-eight hours (1908 to 1927) to thirty 
hours (1928 through 1939) The surgeons’ progress in operative technic 



TEMPERATURE ON ' HOSPITAL ENTRY 

Fig 80 —Graph of relationship between body temperature at time of hospitalization 
and corresponding mortality rate Fever at the time of hospitalization implies a poor 
prognosis, presumably because it indicates severe dehydration or extensive intestinal 
damage 

and supportive care becomes evident when one compares cases of given 
symptom durations which were treated in the earlier period (1908 to 1927) 
with parallel cases treated from 1928 through 1939 In each symptom dura- 
tion group (Table 14) there has been an appreciable reduction in mortality 
in the second period as compared to that of the first. 

Patients in the private ward have always had a lower mortality rate 
than those on the charity service In the period from 1908 through 1927 
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mujt necmanly be of a form which doe* not completely obatruct the bowel 
Indeed inch a patient may have occaiional jmall bowel movement* during 
the illnc« and may not appear particularly sick There may be irregular 
and intenmttent vomiting, moderate abdominal pain or passage of s mall 
amoimta of blood in the stool In short, partial obstruction produce* symp- 
toms which arc not *o pronounced and fulminating a* those of acute intui* 
lusccption in which the bowel is completely oeduded- 

Not infrequently the chrome form of intussusception 13 seen in assoaa 
tion with or following acute ententis, accordingly any turn for the worse in 
a fatj* of enteritis m a young child should arouse one s suspiaons of the 
posnbihty of mtussusception When chronic intussusception is suspected, 
a banum-cncnia examination should be the deciding factor m estab l ishi n g 
the diagnosis. The prognosis m these individuals is usually rather good, 
presumably because intestinal obstruction has been only partial and because 
the damage to the intestine and mesentery is minimal 

RXCint&SlfX IlfTUjSSnSCSPTION 

Recurrence of the condition is found in a small percentage of paacnti 
with mtusiuscepuoD The second attack may appear within a few days after 
the imtial epis^e or it may be delayed for several years In case* gleaned 
from the hterature the longest interval betiveen attacks ivas aght years and 
the ihortat was thirty hours. The largest number of reciurence* ever re« 
ported in one mdividual were m a child who reqmred four operations In 
our 484 paaencs there were ten individuals ivith a recurrence an madence 
of s per cent. Nine of these were treated by simple reduction of the second 
mtussusception but in one of them appendectomy was also performed. The 
tenth mdividual had simple reduction of an mtussusception on three 
separate occasions 

Because of the low madence of recurrence we bcheve that it is not 
denrable to undertake procedures which are designed to prevent return of 
intussusception The chances of a second attack arc so small that there is 
htdc justification for pcrformmg additional operanve steps in a crmcaBy 
ill child. Another reason for not attempting them lies m the that recur 
rcnce docs not necessarily take place m the same location as the original 
mtussusception Furthermore it is questionable whether any of the steps 
which have been devised to date ivould be effeenve in preventing sub- 
sequent recurrence of the trouble. All of our recurrent cases were treated 
without mortality We feel that this was primarily due to the acuity of the 
mothers, who invariably recognued the second attack as being similar to the 
first, and ivastcd no time m hospiulizing the children within penods when 
treatment could be gi\en without appreaable danger 
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points to which intussusceptums have advanced, one finds that the farther 
along the leading point has progressed, the higher is the related mortality 
(Fig. 8i) . This increase in the probability of death as the leading point 
approaches the anus probably depends upon the increasing tension and 
damage to the mesentery as well as the increasing difiiculty in operative 
treatment of the lesion. 
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Fig 82 —Mortality rate curve from 484 cases of intussuscepUon treated at the Chil- 
dren’s Hospital from 1908 through 1939 There has been a progressive decrease m the 
death rates dunng this period 

The death rates over a period of years in 484 cases are charted in Fig 
82. Beginning with a mortality of 59 per cent in the 1908 to 1912 period, 
a gradual decline has taken place, so that in 1939 twelve cases were operated 
upon without a fatality. This satisfactory improvement in results is due to 
a combination of earlier treatment and better surgical care. 


CHRONIC INTUSSUSCEPTION 

Subacute or chronic intussusception has been arbitrarily defined as that 
type in which the symptoms last from five days to two or more weeks An 
intussusception which can persist this long without killing the individual 




CHAPTER X 


POLYPS OF I5TB3TINE A»P COLOH 

Polypa of the alimentary tract axe frequently encountered m childhood- 
Ihcy are found in any portion of the intcstme or colon and give n5c to 
symptonis which vary according to the po&iuon of the lesion. In the vast 
majonev of cases they are single or cUc occur as a small group within a 
short segment of gut, but it is well known that polypi appearing at one site 
Carry a certain implication that additional ones might concurrently exist in 
other part! of the intestinal tract. Polyps commonly present rather trifling 
lyinptoiDM and mav be easily treated by minor surgical procedures but in 
some inatancci they produce serious illness which requires the most major 
sort of surgery for adequate therapy 

PAXHOLOOT 

SUo and Stmctnie-'-Polyps range from a few millimeters to several 
cenumetert m diameter Average ones are i cm or less in maximum cross 
dimensions. They are soft and often fnable At first the base usually has a 
sessile attachment to the mteaunal wall but tbu later becomes pedunculated 
as the suspended and enlarging mass is pulled upon by the fecal current. 
The intestinal or colonic mucosa extends up over the sulk onto the polyp 
proper and indeed many polyps appear to be little more than localized 
redundanaes of the regional mucosa and submucosa- However some of 
them exhibit definite evidence of neoplastic growth of a benign sort, and 
goblet, mucous-secreting cells are arranged in irregular adenomatous for 
mations. All polyps show some degree of edema hemorrhage and chronic 
i nfl a mm ation Surface ulceration and granulation tissue formation arc 
common 

Lo<Atl«i*.— Polyps are most commonly located in the rectum, but they 
may occur at any point dutal to the cardia of the stomach In a senes of 
ninety nvo cases treated at the Childrens Hospital the lesions were dis- 
tnbuted as follows 


In rectum only 

78 cases 


5 ** 

DcKeodlnf colon 

t “ 

Tmurene cokm 

3 “ 

Cecum 

\ cate 

Muldple polyporii of colon 

3 cases 

Ileum 

1 case 

Scattered tbroogii ttonuch, jejunum, md fleutn 

»>7 

i •• 
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by chemical tcfti, or there may be gross amounts of dark red blood or tarry 
matcnal intermixed mth the cxcreuoni Polyps of the descending colon 
iigmoid, or rectum arc particularly apt to bleed because they arc constantly 
imtated and ulcerated by the more solid fecal concretions which lie in 
these parts of the colon While polyps m these posiOons frequendy bleed. 
It IS unusual for more than a few cc of blood to be passed at any one time 
Polyposis of the colon causes almost continuous loss of small amounts of 
blooi which may mducc a state of virtuaJ exhaustion of red cells hemo- 
globin and blood proteins. In one of our children the red count had 



S4 — Intfttirul poljp* trom ■ nine yemr-old girt Lejt Three cm. long, adeiiorrutoc* 
polyp from the jejunum which hid been the leading point of an intnastuceptloa. Right 
Two pedunculated polypt In upper Qeum. 

fallen to a 500 000 and the serum protein to a 7 gm per cent. Furthermore 
there was w eaknes s pallor orthopnea, leg edema, and dubbing of the 
fingers. 

A polyp of the rectum can tuually be felt with the finger and u almost 
always attached to the posicnor or posterolateral I'/alJ If it cannot be pal 
pated m this way it can always be identified by proctoscopy 

Abdominal Palm— Aside from bleeding and possible prolapse out 
through the anus rectal polyps arc usually silent, but lesions higher in the 
alimentary can al may produce abdominal discomfort cramps, or even severe 
pain Abdominal pain which is excruciating. coUcky and possibly associated 
with vomiting suggests that penstaluc activity has puUed a polyp into the 
intestine m such a way that an intussusception has been miUated. 

Inddcncfc-^gc -Polyps are rarely discovered in the first year of life. 
They are most frequently seen from the ages of two to eight yean with a 
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Multiple Polyps.— While polyps tend to be single or to be confined to a 
short segment of gut, they may be scattered diffusely throughout the ali- 
mentary tract. An example of this was encountered in an eight-year-old girl 
who at autopsy had four polyps in the stomach, fourteen in the jejunum, 
and four in the ileum. In unusual cases, polyps develop in enormous num- 
bers, particularly in the colon In a seven-year-old boy the colonic wall from 
the cecum to anus was found to have more than 400 of them of different 
sizes (Fig 93) . Some of these were sessile, others were pedunculated Many 
had an adenomatous structure on microscopic examination. 



I 2 3 4 5 6 7 8 9 10 II 12 

YEAR OF LIFE 

Fjg 83 —Age incidence of intestinal or colonic polyps in ninety-two children 

Complications.— Three important complications can result from intes 
tinal or colonic polyps (1) Surface erosion may produce hemorrhage, 
particularly if the pedunculated structures are large or multiple. (2) A 
polyp may act as the leading point of an intussusception, a sequence which 
was found in four of our cases (3) Malignant degeneration occurs with 
considerable frequency. This danger is believed to be negligible in the 
small, isolated polyp such as is found in the rectum, but it is a serious hazard 
for those individuals with polyposis of the colon, in whom carcinomatous 
degeneration has been estimated to be as high as 50 per cent If malignant 
changes appear, they seldom do so before adult life, 

SYMPTOMS AND SIGNS 

Bleeding.— is the most frequent symptom Polyps of the small 
intestine may produce occult blood in the stool which is demonstrable only 
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by chemical teats or there may be gross amounts of dark red blood or tarry 
material intermixed ivith the excretions. Polyps of the descending colon 
iigmoid, or rectum arc particularly apt to bleed because they arc constantly 
imtatcd and ulcerated by the more solid fecal concretions which be m 
these parts of the colon. While polyps m these posiuons frequently bleed 
It IS unusual for more than a few cc. of blood to be passed at any one time. 
Polyposis of the colon causes almost contmuous loss of small amounts of 
blood, which may induce a state of virtual exhausQon of red cells hemo- 
globin and blood protemi. In one of our children the red count had 




Fig 54.— Intfirinal polyps from * nmp year-old glrL LrfC Three an. long, adenomatous 
polyp from the jejonum which Hjrf been the leading point ol an Intussxucepuoii. Rtgfil 
Two pedunculated polypi in upper ileum. 

fallen to 2 500 000 and the serum protein to 2 7 gm. per cenL Furthermore 
there was wea k ness pallor orthopnea leg ede ma, and clubbing of the 
&ngcn. 

A polyp of the rectum can usually be felt with the finger and is almost 
always atta^ed to the posterior or posterolateral wall If it cannot be pal 
pated m this ivay it can always be identified by proctoscopy 

Abdominal Pain.— Aside from bleeding and possible prolapse out 
through the anus, rectal polypi arc usually silent, but lemons higher in the 
alimentary ca n al may produce abdominal ducomfori cramps or even severe 
Abdominal pain which is cxcnioating, cobeky and possibly associated 
with vomiting suggests that penstalac ^iivity has pulled a polyp into the 
mtestbie m such a way that an intussusception. ha« been uudated. 

Incidence.— Age —Polypi are rarely discovered m the first year of life. 
They arc most frequently seen from the ages of tViO to eight yean with a 
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Fig 85 —Photographs of colonic and rectal polyps removed from three pauents 

Familial —Individuals with polyposis are apt to have relatives with in- 
testinal or colonic polyps, but this familial tendency is rarely found when 
a given patient has only one or two polyps 


ROENTGENOLOGIC EXAMINATION 

The identification of one or several polyps in the rectum always raises 
the question of whether more of these lesions are present in other parts of 
the alimentary tract It has been our policy to perform barium-enema 
studies routinely, but in only raie cases have additional polyps been de- 
tected higher in the colon It would therefore appear to be acceptable prac- 
tice to excise a presenting rectal lesion and perform roentgenologic investi- 
gation only if postoperative bleeding is subsequently encountered When a 
child has melena and no icctal polyp can be felt, barium studies should of 
course be done When there is polyposis of the rectum, a barium enema 
should always be given to determine the upper extent of the condition, and 
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a ga*£ro*intc»linai »cnc* should be conducted to detect any fXJlyps of the 
stomach or small mtestme 

Polyps of the colon are found by fluoroscopic or film studies as filling 
dcfccu during inflauon of the colon with a banum mixture (Figs 86 91 
and 95) In postevacuation films the polypoid mats may retain a thin coat 
mg of banum ivhich outlines lU borders Polyps can be differentiated from 
fecal masses by the fact that they cannot be dislocated by manual palpaUon 
during the fluoroscopic examination and by the fact that a filhng defect 



8G — RotfntgcnogTMi following barioni cnccuu ibowing tingle polyp (Indicated bj 
aiTOwi) In omnaverae colon- 


penuts in a giien region during different examinations- Double-contrast 
enemas— filhng the colon ivith a banum mixture and later mflating it with 
air— are particularly effective m vuualuing polyps 

DirrSESjfTIAL DIAGNOSIS 

Mclena m childhood is a symptom of variable iigmficance. In the vast 
majonty of cases it ngmfies a minor ailment, but m some insunces it may 
be the ivammg of a condition which threatens the individual s life 

Consttpation is probably the most common cause of rectal bleeding in 
infanu and young children Dyschena and bleeding may result from a 
nnall anal fiuue if the stools are too hard but these symptoms arc com 
pletely alleviated by mild catharsu (mineral oil) for a few days. 
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A Meckel’s diverticulum may give rise to bleeding which, when it 
appears, is usually copious in amount. It is rather typical for the hemor- 
rhage to start suddenly and silently, persist for a day or two, and then ter- 
minate abruptly. The blood which is passed tends to be dark in color. Severe 
bleeding may occur on two or three occasions before it leads to laparotomy 
or exsanguination, but it is unusual for a Meckel’s diverticulum to have 
frequent hemorrhages of small amounts of bright red blood— which are 
more suggestive of anal fissure or rectal polyp. 

Intussusception usually has rectal bleeding as one of its cardinal symp- 
toms Sudden appearance of a bloody stool accompanied by severe abdom- 
inal pain, collapse, and possibly a palpable abdominal mass in a baby are 
usually sufficient to warrant making a diagnosis of intussusception. 

Scurvy may cause rectal bleeding, but when it does so there is almost 
always evidence of the disease in the gums or long bones and a history of 
deficient vitamin C intake 

Blood dyscrasias are usually accompanied by hemorrhagic tendencies 
in other parts of the body and by some change in the platelet count, clotting 
time, or bleeding time. 

TREATMENT 

Treatments for intestinal or colonic polyps are divided into four types 
of operation, each of which is designed for a particular set of circumstances 

1. Excision tkrougli Proctoscope.— Excision of polyps through a procto- 
scope or sigmoidoscope is the most often used procedure (Fig. 87) . By this 
means all polyps ivithin the lowest lo or 12 inches of the bowel can be 
easily removed This should always be done under general anesthesia, to 
make certain that the child will not injure himself by moving while the 
instrument is in place The lithotomy position is preferable to the knee- 
chest one since it gives the best view of the lesions which almost invariably 
arise from the posterior rectal ivall The bowel is prepared with a soap-suds 
enema the preceding evening, and by a second cleansing enema two or three 
hours before operation If fecal material still obscures the view, the rectum 
can be further irrigated at the operating table, and the fluid then aspirated 
with a piece of tubing (connected to a suction apparatus) passed in through 
the proctoscope 

Polyps can often be grasped with an instrument and pulled down to a 
level where they can be directly handled through a short anoscope posses- 
sing a side slit In this way the base can be transfixed before the pedun- 
culated mass is cut off This manipulation is often difficult because polyps 
tend to tear and bleed, or the rectal wall cannot be easily pulled down into 
a convenient position Because of these troubles we have abandoned this 
ligature of the base in favor of snaring off the polyp with an elongtited 
tonsil snare while simultaneously passing a coagulating current through the 



Fig 87— Method of remonl of polypi from rectum or lower ligmoli i Patient In 
lithotomy potioom Bowd InHated through proooicope. Instrament placed co that lu 
Up lies jutt diftal to polyp. 3 Air pranire rclcaaed. Polyp prolapses into lumen of the 
proooicope. y y Pedicle of polyp constricted with an elongated tonsil mare. Gngulating 
c un c u t pasKd through mare and pedicle of lesion, y Alternate method of remoTlng 
pedunculated polyp by grasping it with an alligator forceps through which a ma gii1»Hng 
current u passed. The fnable stalk on be sercred by this tqueezittg and decccatlon. 
6 Treatment of a senile polyp by grasping It with an alhgator forcepi and thm p»»dng 
a coagulating carrent through It. 7 Polyp and iu base completely coagulated- Snerion 
tube for remoral of any smoke or fecal fluid which Impairs visioa. 
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instrument A small polyp with a sessile base is best treated by grasping its 
central portion with an alligator forceps (through the proctoscope) and 
then passing a coagulating (endothermy) current through it Coagulation is 
continued under direct vision until the entire polyp is charred white. 
Coagulation must be discontinued at this point to avoid perforation of the 
bowel wall (We have never had a case of sloughing or perforation of the 
rectum or colon from this endothermy coagulation or snaring) 

2 Abdominal Exploration with Ileotomy or Colotomy.— Abdominal ex- 
ploration with ileotomy or colotomy is employed for those polyps which he 



2 


4 


Fig 88 —Instruments for exasion of rectal polyps i. Short proctoscope, 4 inches 
long, % inch in diameter 2, Sigmoidoscope, 10 inches long 3, /, Tonsil snares with 
elongated stems Thin rubber tubing is drawn over the stems for insulauon 5, Long alli- 
gator forceps for grasping and coagulating sessile polyps or bleeding points 6, ftletal 
suction tube for removing smoke or fecal fluid 

in a part of the tract above the sigmoid loop When the abdomen is opened, 
the entire intestine should be carefully examined to determine accurately 
how many polyps exist The segment of the intestine or colon which is to 
be treated is then drawn up into the uound and packed off carefully to 
avoid any subsequent soiling of the general peritoneal cavity Rubber- 
covered clamps are placed across the proximal and distal ends of the exposed 
loop to prevent rushes of fecal mateiial Incision may be made opposite the 
polyp so that its pedicle can be tied, or an elliptical incision can be made 
around the base so that the entire mass fuith its base) is removed In either 
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Fig 89.— Coniovative method ol ireaunem of mild polypocu o£ cofon when the 
ledoai arc tctuercd and are doC oumerous enough to wamnc a colectomy z Outline oi 
colon with icattercd polypt, a Firrt itagtf— cleaning out aH polyps from rectum and lower 
sigmoid through proctoscope. } Second rfoge— establuhment of colcwtonuea (cecostomy 
transrene colostomy or sigmaldostomy* one or all three of these openings arc made, 
depending upon p^uons of the polyps) 4 Method of making colostomy Unopened 
bowel wall u brought out through a snudl abdominal opemng and u sutured to skin. 
This does not ditrrt or obstruct the fecal sueam. j TAtrd stage (ten days or more after 
seoand stage) —colostomies opened and polyps rescued throogh proctoscopes. 



136 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 


case, the wall is closed with an inverting Connell continuous suture which 
is reinforced with a roiv of interrupted stitches 

3. Temporary Colostomies.— Establishment of one or several temporary 
colostomies provides avenues of attack on polyps of the colon (Fig. 89) 
which are too numerous for multiple colotomies and yet not numerous 
enough to warrant colectomy. Thus, a sigmoidoscope passed in through a 
sigmoidostomy allows the operator to remove polyps up to the splenic 
flexure by snare and endothermy coagulation. Similarly, a transverse col- 
ostomy permits treatment of lesions lying between the hepatic and splenic 
flexures; and a cecostomy gives access to those in the ascending colon If 



Fig 9° —Opened specimen which was removed from a cliild with polyposis o£ colon 
and intussusception Polypord mass from cecum had led the intussusceptum around the 
entire colon to sigmoid Arrows indicate some of the polyps 

necessary, all three of tliese temporary openings can be made, for through 
them and the amis scoies of polyps can he removed from any part of tlm 
colon. 

When this plan of ticatment is underialven, the colostomy (or colos- 
tomies) should be made in such a way that the fecal stream is not diverted 
out through the abdoimn.il wall as is done in making a colostomy for 
obstructing colonic malignancies of the adult It is necessary to make only 
a shoit incision— not o\ci inches long-in the proper area of die ab- 
domen, "rasp the sigmoid (or tiansvcise colon, or cecum), and pull the 
presenting surface of tins up to the skin, to which it is stitched An area 
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of colonic wall about ^ inch m diameter is thus left exposed-at the 
penphery of which ivill be the suture* which anchor the bowel to the aim 
If the abdominal ivall opening is kept small enough it mU not be neces- 
sary to put any sutures in the peritoneum muscle or fasaa. Thu entire 
procedure u asepue and the fecal stream in the colon u not diverted or 
obstructed- After ten day* or two weeks have elapsed such a colostomy is 
opened by puncturing the exposed part of the boivel wall A sigmoidoscope 
can then be mtroduced into the colon for removal of polyp*- If these open 
mgs arc smtably small they contract spontaneously and seldom require 
secondary surgical closure 



Fig 91 —Roentgenogram trom a lercn year-old boy with exteimvc polypoau of colon 
(cennpare Fig 93 from «une patient) 

4- Colectomy —Colectomy u the treatment of choice for eases of ad 
vanced polyposis of the colon x Ray irradiation has been tried m some of 
these but on the whole it has given disappomting results. Resection of most 
of the colon can be performed m such a way that the rectum and anal 
s phin cter are preserved. This is done by removal of all polyps from the 
tenmnal 6 or 8 mches of bowel unplantabon of the terminal ileum mto 
thu prepared rectum and then resection of the colon from cecum to lower 
ngmoid. 

A vanauon of this procedure was employed m a sev en year-old boy 
(Tig*. 91 98 93 and 94) whose colon mcluding rectum contained over 
400 polyps, Thu child had such severe and continuous bleeding that it 
»ecmcd too hazardous to spend time cleaning out the rectum in the initial 
stages of treatment. Repeated transfusions raised the blood count to satis- 
factory levels, but the scrum protein remained below the cnucal level and 
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peripheral edema persisted The following plan was therefore adopted with 
successful issue First Jiage.— Transection of lower ileum, establishment of 
an ileostomy, resection of terminal ileum, cecum, and entire colon down to 



Fjg 92 —Method of treatment which was successfully employed for extensive poly- 
posis of colon in a seven-year-old boy i. Outline of colon which contained over 400 polyps, 
distributed from the cecum to the anus (see Fig 93) 2, First stage— division of terminal 
ileum Establishment of ileostomy Resection of dotted part of colon Turning in lower 
sigmoid to leave a blind rectal pouch 5, Second stage— resection of polyps from rectal 
pouch by snare and coagulauon method 4, Third stage— taking down of ileostomy and 
anastomosis of ileum to rectal pouch 

the lower sigmoid, turning in the lower sigmoid to make a blind rectal 
pouch about 6 inches long (In this way the major portion of the bleeding 
was immediately stopped ) Second stage —Per anal removal of all the polyps 



Fig 95 -PoruooJ o£ colon wlucb wa* ranoTcd (Fig gt) for exttnaTt polypodt 



^ 94-— Pliotograph of paucnt treated u indicated m Fig gj Picture uken one yen 
after colectomy and anatunnoaii of ileum to rectum. 
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from the rectal pouch by endothermy coagulation and snaring through a 
proctoscope. This required several sittings. Third Taking down the 

ileum from the ileostomy on the abdominal ivall and anastomosing it to 
the prepared rectal pouch The boy stood these procedures quite well and 
with slight limitation of fruits and green vegetables in the diet he has tivo 
or three semisolid boivel movements a day with good sphincteric control 



Fig 95 —Left, Banum enema roentgenogram from a six-year-old boy ivith a filbng 
defect in the cecum and ascending colon Right, Photograph of the surgically removed 
specimen, showing mass of polyps in cecum Patient successfully treated by nght hemi 
colectomy 
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CHAPTER XI 


CONGENITAL MEGACOLON (H1RSCHSPR0NG’S DISEASE) 
ETIOLOGY 

Neurologic ImhiiUnce.— Congemtal idiopadiic dilatation of the colon haj 
long been auoaated wth the name of Hiradiaprung, who made an excel 
lent dcjcnptjon of the condition m 1886 Ai the name implies the cause 
for the condiuon u not knoivn though there 11 accumulating evidence that 
the colonic portion of the parasynipathetjc innervation is deficient or else 
the sympatheuc apparatus u ovcractive It is difficult to prove which of 
these tvio explananont u the proper one but there seems to be httle doubt 
that a neurologic imbalance is the fundamental abnormality Stimulation 
of the lumbar lympatheua is knoivn to inhibit pcnsialsis of the colon and 
lunultaneously to contraa the internal anal sphmaer muscle 

Seducftd Bowel SentltlTlty —Aside from the alterations of peiutalsu m 
the colon and the tone of the sphincter muscle there 11 also a factor of 
reduced scnsiuvicy of the bowel because these individuals arc not consaous 
of contractions of the colon which can be shown to exist by fluoroscopic 
examination or by colommetnc studies Furtliermore dutenaon of the 
colon by cncmata does not produce discomfort unless the diaphragm and 
abdominal wall are stretched The great diminution of peristaltic move 
menti in these patients permits accumulation of enormous amounts of fetnl 
material wthm the enlarged colon This condition must be differentiated 
from dilatations of the colon which are solely the result of mcchanicaj 
ohstrucuoni in the anus rectum or sigmoiiL This latter type of case, called 
pseudomegacolon by some observers u excluded from the followng dis- 
coiiioiL 

PATHOLOGIC CONSmSKATIOIVB 

The colon may be many times Its normal caliber and it is not uncom- 
mon to find loops 6 or 7 inches in diameter in older children- Its ivall has 
a leathery coniutcncy and may be thickened to as much as 4 or ^ inch- 
The haustrations are largely or completely lost- Microscopic examination 
reveals hypertrophy of the longitudinal and parUcularly the arcular smooth 
muscle coats. Ulcerations of the bowel mucosa are not uncommon- These 
erosions may be due to the continued pressure of fecal masses which do not 
move for long penods of time It is not improbable houever that the thick 
emng of the gut ivall reduces the sue of the pierang blood vessels so that 
ischemia is the forerunner of sloughmg and mucosal ulcerauon 
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from the rectal pouch by endothermy coagulation and snaring through a 
proctoscope. This required several sittings Third stage —Taking down the 
ileum from the ileostomy on the abdominal ivall and anastomosing it to 
the prepared rectal pouch The boy stood these procedures quite well and 
with slight limitation of fruits and green vegetables in the diet he has two 
or three semisolid bowel movements a day with good sphincteric control. 



Fig 95 —Left, Banum enema roentgenogram from a six-year-oId boy with a filling 
defect in the cecum and ascending colon Right, Photograph of the surgically removed 
specimen, showing mass of polyps in cecum Patient successfully treated by nght hemi- 
colectomy 

Bibliography 

1 Coffey, R J , and Bargen, J A Intestinal Polyps Pathogenesis and Relauon to 

Malignancy Surg, Gynec and Obst , 6^ 136, 1939 

2 David, V C Pathology and Treatment of Bleeding Polypoid Tumors of Large 

Bowel Ann Surg, lao 933, 1934 

3 Hedin, R F . Polypoid Disease of Colon, Anatomical Measurements of Colon In- 

cluding Description of Colonoscope Surgery, 6 909, 1939 

4 Lamson, O F Treatment of Solitary Polyp of Colon Northwest Med , ^<? 119,1939 

5 McKenney, D C Mulaple Polyposis Congemtal, Heredofaimlial, Malignant. Am 

J Surg, 46. 204, 1939 

6 Mayo, C W , and Butsch, L Surgical Consideration of Sohtary Polyps of Colon 

Ann Surg, loj 540, 1938 

7 Mayo, C W , and Smith, C H Transcolomc Removal of Polyps Surgery, 5 942, 

1939 

8 Shaw, E A Polyposis of Small Intestine, Report of 5 Cases New Eng J Med , 220' 

236, 1939 

9 Smith, N D Rectal Polyps in Infancy Surg Clm North Amenca, 14 713, 1 931 

10 Swinton, N W, and Warren, S * Polyps of Colon and Rectum and Their Relation to 
Malignancy JAMA, 113 1927* *939 

T 



chapter XI 


CONGEHITAL MEOACOLOH (HXRSCHSPRUNG’S DISEASE) 
ETIOI-Ooy 

JToarologic Imhtlance.— Congcaital idiopathic dilatation of the colon ha* 
Jong been aaiociatcd iwth the name of Hmehiprung, who made an excel 
lent deicnpuon of the condition in 1886 A* the name implies the caiuc 
for the condition u not knoivm though there u accumulating evidence that 
efic oolomc portion of the paratympatheuc mnervacion 15 dc/iaenc or ckc 
the lympathetic apparatus is overaenve It u difficult to prove which of 
these tivo explanations 11 the proper one but there »ecmj to be little doubt 
that a neurologic imbalance is the fundamental abnormality Stimulation 
of the lumbar lympatheua u knoivn to inhibit peristalsis of the colon and 
nmultaneously to contraa the internal anal sphincter musclc- 

Reduced Bowel SeiudtiTlty —Aside from the alterations of peristalsis m 
the colon and the tone of the sphinaer muscle there is also a faaor of 
reduced sensitivity of the bowel because these individuals are not consaous 
of contractions of the colon which can be shown to exist by fluoroscopic 
e x a nn n ation or by colommccnc studies. Furthermore distention of the 
colon by encmata does not produce discomfort unless the diaphragm and 
abdominal wall are stretched The great diminution of peristaltic move- 
meut* m these pabents permits accumulation of enormous amounts of fecal 
material within the enlarged colon This condition must be differentiated 
from dilatations of the colon which arc solely the result of mechanical 
obstructions m the anus rectum or sigmoid Thu latter type of case called 
pieudomegacolon by some observers u excluded from the foUoiving dis- 
cusoom 

PATHOLOGIC COlTSmSKATIOnS 

The colon may be many tunes its normal caliber and it is not uncom 
mon to find loops 6 or 7 mches in diameter in older children Its ivall has 
a leathery consistency and may be thickened to as much as ^ or ^ inch 
The haustrationj arc largely or completely lost. Microscopic examination 
reveals hyprrtrophy of the longitudinal and particularly the circular smooth 
muscle coats. Ulcerations of the bowel mucosa are not uncommon. These 
erosions may be due to the continued pressure of fecal masses which do not 
move for long period* of time It is not improbable however that the thick 
emng of the gut ivall reduces the size of the picrcmg blood vessels *0 that 
ischemia u the forerunner of sloughing and mucosal ulcerauon 
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be made in one of our cases for prevention of what appeared to be impend- 
ing death. 



Fig 101 —Roentgenograms from patient with marked megacolon shown in Fig 97 
The degree of respiratory embarrassment can be appreaated by noting the high position 
of the diaphragm on both sides The anterior and lateral views of the abdomen show 
the enormously dilated loops of colon 

CONSERVATIVE TREATMENT 

The type of treatment in a given case depends somewhat upon the 
severity of the condition Many of these individuals are able to carry on an 
active life and to have an improved physical state if the diet is well con- 
trolled, mineial oil is constantly used, and colonic lavages are systemat- 
ically employed This regimen can be conducted at home if the parent is 
intelligent and cooperative, but occasional periods of hospitalization may 
be necessary if fecal impaction becomes troublesome, or if closer supervision 
is temporarily required to collapse the bowel 
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Parsjympathetic Stimulint*.— The use of parasympatheuc tumulantj 
such aj physostigmiue has been rather disappointing but mccholyl * 
mecholyl bromide f and dor^/4 which are more potent activator* of the 
parasympathetic system have given promuing result* m x few case* These 
acetylchohnc denvati>c* have an enhanced activity when combined ivith 
proitjg TDin. We have observed individuals with Hirschsprung s disease im 
mediately after the administration of these drug* and have found a greatly 
augmented activity of the colon Within a few minute* the bowel begin* to 
have contractions which arc visible through the abdominal ivall and which 
give n*c to readily audible peristaltic sounds. Unfortunately these contrac 
non* appear to be largely tegmental one* and there is poor advancement of 
the peristaltic ivaves along the colon. Hence little feces or gas arc apt to 
be passed per anum. It is our impression that parasympathetic stimulants 
ha\e a very limited use for the treatment of Hirtchsprungs disease but 
mild forms of the disease are tlightly improved by the cholmc derivative*. 

DiUtatlcm of tho Anoi.— In occasional patients the atomc colon is found 
m associauon ivith a tight or <p^uc anal iphinaer There u no anal stne 
ture but the muscle has a tone which is greater than normal Thu type of 
mdividual may benefit a great deal from anal dilatation. Thu u best done 
with hard rubber or ngid fingerbkc dilators which arc commeraally avail 
able in a vanety of me* (Fig 105) Startmg ivitb one about % inch m 
diameter three or four inacasing sires are subsequently inserted the largest 
being about mcha m diameter The last large dilator should be left 
in place ten or fifteen minutes before it u withdrawn Such dilations should 
be done each day for about a month after which time they can be repeated 
two or three times a week as the circumstances require. For the first few 
days the dilations may cause considerable discomfort and are better done 
by the physinan, hut after that time they can be easily continued by a 
nurse or parent. It u surpnimg to find that some children obtain remark 
able rehef and begin to have spontaneous bowel movement* after these 
dilatauom even though no ipasdaty of the anal sphincter can be detected 
by digital examination This experience in a few cases make* us feel that 
all patients with megacolon should be tried for several weeks on anal dila 
tations and thu regimen should be continued if effective 

SXmOICAL PSOCSDUUSS 

■While many mdividuals ivith this disease arc reheved by supporuie 
treatment, indudmg dietary control colonic lavage and admmutrauon ol 
drugs there are a large number who must be treated by more radical meas- 
Acetyl beta methyl choline chloride, 
t Acetyl beta methyl cboUne bromide, 
t Carbamoyl choline chloride. 
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Methods —The sympathetic supply to the colon may be interrupted in 
one of two ways The lumbar chain, including second, third, fourth, and 



Fig 103 —Sketches of lumbar sympathetic ganglia and operative removal of them by 
the transpen toneal route DC, Descending colon GC, Genitocrural nerve 

HP, Hypogastnc plexus of sympatheucs IV, Iliac vessels PM, Psoas muscle RA, 
Renal artery U, Ureter i L, First lumbar ganglion 4 L, Fourth lumbar ganglion 

I, Posmon of the ganglia and their major connections There is great variation in 
the number, size, posmon, and connecuons of these ganglia in different subjects 2, Posi- 
tion of operauve incision m abdominal wall 3, The descending colon and sigmoid are 
retracted to pauent's nght so that the parietal peritoneum can be incised 4, Descending 
colon, sigmoid, and ureter reflected to patient’s nght to expose the posterior abdominal 
musculature, the aorta, and the sympatheuc chain The second, third, and fourth ganglia 
are the ones to be resected 


possibly fifth lumbar ganglia, can be excised (the chain on the left pri- 
marily affecting the left half of the colon) . Thus, if the disease is limited 
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to the descending colon a left lumbar sympathectomy u luffiaent, but if the 
disease mvolves the whole colon sympathectomy should be done on both 
sides. A second way m which the sympathetic supply to the colon can be 
mtcmipted is by a bjock removal of the hypogastric plexus and lU branches. 
From a technical pomt of view tins is a much easier operation to perform, 
but it should not be employed m the male because it mterferes with the 
eiaculatory apparatus and produces stenhty while m the female it may 
mtcrfere with sexual orgasm Kumbar sympathectomy does not permanently 
alter the funcuon of the bladder or of the reproductive system provided the 
Erst ganghon is not disturbed. It does, however produce vasodilatation of 
the leg on the operated side 



Fig i04.^Su[ie padcQC u ihown in Fig lot {oUiTtricg lympatbectxnny Pnor to 
treatment thli boy often went three to four veelis withoai a bowel moremcnL After 
opentdon there wu a iponaneoni evaaudoti daily 

Technic of Lumbar Sympathectomy —humhar «ynipathcctomy can be 
done through an obbque extrapcntODcal incuion similar to that employed 
for operauonj on the ureter In children who have httic retropcntonca] 
and mesocolomc fat, a traTUperttoneal approach 13 quicker adequate and 
more denrablc it aUo allow* direct inspection of the colon to determine 
the extent of pathologic dungci If the entire colon 11 then found involved 
a bflateral lyinpathectomy can be done at one stage whereas with the extra 
pcntoncal approach a ti/o-stage procedure would be necessary 

With the child in slight Trendelenburg position a loivcr abdominal 
left paramedian tnasion is made (^ig 103) The small mtestma are ivalled 
off m the upper abdominal cavity The sigmoidal loop and lower part of 
the descending colon are then pulled toivard the nght and the peritoneum 
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just lateral to these structures is incised This incision allows mobilization 
of the lower descending colon and sigmoid which may be now reflected to 
the right with their mesocolon The ureter usually adheres to and is re- 
flected with the peritoneum. The genitocrural nerve stands out prominently 
on the psoas muscle and is a good landmark Dissection is continued until 
the aorta and the common iliac artery are brought into view. 

Groups of lymph nodes are encountered along the aorta Between these 
nodes and the genitocrural nerve the sympathetic chain is exposed. The 
chain and its ganglia normally he on the surface of the psoas muscle, but 
occasionally they are slightly buried within its substance The first lumbar 
sympathetic ganglion rests just behind or below the vessels of the renal 
pedicle and the fourth ganglion is just above or behind the common iliac 
artery The second, third, and fourth ganglia are now excised, removing as 
well the trunk which connects them. The colon is allowed to drop back 
into place and the peritoneum along its lateral border is sutured to prevent 
a retrocolomc hernia If a right lumbar sympathectomy is performed, the 
cecum and ascending colon can be similarly freed by incising the peritone- 
um along their lateral border, reflecting them and the peritoneum toward 
the midline, and then exposing the sympathetic chain The second, third, 
and fourth ganglia are excised 

RESULTS OF TREATMENT 

To evaluate the results of therapy in Hirschsprung’s disease is difficult. 
The mortality in any long series of cases is considerable, and it is axiomatic 
to say that no one has ever been permanently cured of this condition While 
the final summary of results leaves much to be desired, one should not 
adopt a fatalistic attitude toward present-day methods of treatment After 
any therapy a somewhat dilated colon may still be found by roentgenologic 
examination and the patient may have exacerbations of symptoms if not 
closely followed, yet a great deal can be accomplished toward diminishing 
the individual’s troubles and improving his health It must be emphasized 
that no one method of treatment will be effective in the care of these chil- 
dren In mild cases, medical therapy will suffice, but much time and patience 
are required to control the diet, to supervise the disagreeable task of colonic 
lavage, and to establish regular habits of bowel evacuation— a routine which 
usually involves instructing the parent as well as the child With more 
advanced forms of the disease surgical procedures are usually required but 
It will still be necessary to support these with continued medical care for 
protracted periods after operation 

Merely to list the outcome of various surgical undertakings results in 
figures of questionable significance because it does not take into account 
the original selection of patients on whom the various operations were 
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done Ho^vever a review of our material has partially crystallucd our am 
tudc toward these procedures and from thu point of view it is of some 
value to kit the findings to date 

I Cec«tomy — Cecostomy (or appcndicostomy) has been pcrfoitned 
thirteen times with irregular consequences In pauents it tvas a kfe 
saving procedure when colomc dilatation had produced respiratory and 
arculatory embarraument. One child died of pcntomtis and in four others 
there was no unprtnement. In iix there tvai moderate or considerable 
rehef fnr varying periods of time In three of this Utter group the cccos- 
tomy ivas do$^ m one or mo years subiequcnc to which the patients have 
done fairly well at home under medical care 



Fig 105.— Set of four bird-rubber (young*) wiil dilitotj which are «ad*£»ctory foff 
repeated mruhlng of 1 tight anil iphJDdcr (Tbe lirgat dilitor u aboot i )4 inebea id 
dliinct«r) 

K Raaoction. —Local —Resection of a transverse colon or iigmoidal loop 
pcrfomied in ten patients. One died of peritonitis. In one there ivai 
no improvement and in one there ivas slight impro ement. One was im 
proved, but died eight montlis later of endocarditis One ivai greatly im 
proved for fourteen years alter which there was recurrence and mvolvcrnent 
of other parti of the colon Five were greatly improved and m very latu- 
factory condiuon when last seen one four ten eleven and twelve yean 
reipectively after operation. 

Complete Colectomy -Colectomies were done m three paticnti In 
each instance all of the colon was removed except the rectum and lower 
ngrooid, which were anastomosed to the terminal ilcum. Two of theic died 
■hortly after operauon from dimipuon of the mtaunal julurc linei. The 
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just lateral to these structures is incised This incision allows mobilization 
of the lower descending colon and sigmoid which may be now reflected to 
the right with their mesocolon The ureter usually adheres to and is re- 
flected with the peritoneum The genitocrural nerve stands out prommendy 
on the psoas muscle and is a good landmark Dissection is continued until 
the aorta and the common iliac artery are brought into view 

Groups of lymph nodes are encountered along the aorta Between these 
nodes and the genitocrural nerve the sympathetic chain is exposed The 
chain and its ganglia normally he on the surface of the psoas muscle, but 
occasionally they are slightly buried within its substance The first lumbar 
sympathetic ganglion rests just behind or below the vessels of the renal 
pedicle and the fourth ganglion is just above or behind the common iliac 
artery The second, third, and fourth ganglia are now excised, removing as 
well the trunk which connects them The colon is allowed to drop back 
into place and the peritoneum along its lateral border is sutured to prevent 
a retrocolonic hernia. If a right lumbar sympathectomy is performed, the 
cecum and ascending colon can be similarly freed by incising the peritone- 
um along their lateral border, reflecting them and the peritoneum toward 
the midline, and then exposing the sympathetic chain The second, third, 
and fourth ganglia are excised 

RESULTS OP TREATMENT 

To evaluate the results of therapy in Hirschsprung’s disease is difficult 
The mortality in any long series of cases is considerable, and it is axiomatic 
to say that no one has ever been permanently cured of this condition While 
the final summary of results leaves much to be desired, one should not 
adopt a fatalistic attitude toward present-day methods of treatment After 
any therapy a somewhat dilated colon may still be found by roentgenologic 
examination and the patient may have exacerbations of symptoms if not 
closely followed, yet a great deal can be accomplished toward diminishing 
the individual’s troubles and improving his health It must be emphasized 
that no one method of treatment will be effective in the care of these chil- 
dren In mild cases, medical therapy will suffice, but much time and patience 
are required to control the diet, to supervise the disagreeable task of colonic 
lavage, and to establish regular habits of bowel evacuation— a routine which 
usually involves instructing the parent as well as the child With more 
advanced forms of the disease surgical procedures are usually required but 
It will still be necessary to support these with continued medical care for 
protracted periods after operation 

Merely to list the outcome of various surgical undertakings results in 
figures of questionable significance because it does not take into account 
the original selection of patients on whom the various operations were 
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CHRONIC IDIOPATHIC ULCERATIVE COLITIS 

Chronic uJccrative colitii u a poorly undcntood disease for ivbich no 
really tatiifactory method o£ treatment has yet been devised. While the 
condition i* more common in early adult life it is alto found during child- 
hood and may even appear in infancy The onset is frequently acute but it 
ma y be rather intidioui. The course is frequently severe and leads to rapid 
emaciation lots of strength and possibly a fatal termination. However not 
all are so senous prolonged attacks may be foUoived by temporary 
recovery In most instances the disease persiiu for a long period of years 
and tenously handicaps the health of die individual 

etiology 

Numerous theories have been advanced to explain die etiology of 
chrome ulcerauve coitus None seems to be enurcly satufaaory and no 
Hnal opinion can be given concerning the cause of the disease It u not im 
possible that the initial pathology or abnormal physiology u masked or 
overshadowed by secondary infection and inJlammatory reaction 

Infection Theory— Some mvesugators bchevc the disease to ha\c an 
infectious ongin Numerous orgamsms have been considered to be causa 
tivc agents. Bargcn and hi* associates* * have described a gram posiuvc 
diplocDccus which is thought to be the responsible organum While the 
Bargcn diplococcus can be obtained from a very higii percentage of the 
lesions It can also be found in an apprcaable number of normal individuals 
and it IS difficult to accept thu organism as the primary factor in the dis- 
turbance 

Detailed bactcriologtc studies have been made on many of our patients 
prinapally by Dr Leroy D Fothergill Cultures were taken from stools at 
frequent intervals and oficnumes they were made directly from ulcerauons 
during proctoscopic examination. The results of these invesUgaUons have 
been \cry disappointing because no single bacterium or group of bactcru 
of particular significance has been consutently isolated, 

Ifetirogenic and Piychogtnlc Factors.— Liu m** * has pointed out the pos- 
sible neurogenic factor in chronic ufccraUvc coliui and lias put forth 
evidence to suggest that spasm of the colonic musculature coraprcssci the 
perforating blood vessels so that local ischemia or h^'pcrcmia leads to 
necrosis and sloughing of the subjacent mucosa 
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third paaent was extremely well for one year, after which time he developed 
ulcerations in the sigmoidal stump which perforated and produced a fatal 
peritonitis. While we were initially encouraged by the last boy, the final 
death of all three patients has now led us to abandon colectomy for treat- 
ment of this disease. 

3 S5rmpatliectoiny.— Sympathectomies have been done in six of our 
cases In two there was no significant improvement In the other four there 
was a definite amelioration of symptoms which could not be classed as 
cures but which permitted a great reduction in the amount of medical care 
which was subsequently necessary One of the latter children was found to 
have a somewhat spastic anus which the lumbar sympathectomy had failed 
to relieve, subsequent manual dilatation of the anus led to additional im- 
provement It IS our impression that when restricted to early or only mod- 
erately advanced cases, sympathectomy is an excellent procedure 

Summary.— The treatment of Hirschsprung’s disease might be sum- 
marized by pointing out that no one method or combination of methods is 
uniformly satisfactory m all patients, and indeed it is almost impossible to 
obtain a complete cure in any of these children However, this note of 
pessimism must not obscure the fact that close medical supervision, com- 
bined with one or more of the surgical procedures when specifically in- 
dicated, can appreciably increase the emptying power of the bowel and 
can greatly improve the general health of the patient 
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purulent exudate 11 passed from the bowel The dcfccatiom may ^ ^ 
often as hfteen or twenty tim es a day Abdorntnal cramps and discomfort arc 
common A persistent low-grade fever 1* often observed and higher tem 
pcraturcs appear if there is abscess formation or free perforation Pallor, 
weakness and poor weight gain arc almost universal In advanced cases 
there is extreme weight loss emaoauon and retardation of physical dc 
vclopmenL The symptoms can continue for months or many years. Remis- 
nons and exacerbations are often observed the symptoms seldom completely 
disappear durmg the periods of improvement. 

Physical ExaminatioiL— On physical examination tlie patient exhibits 
moderate or advanced generalized debility Pallor weakness and subnormal 
\^eight are evident. Cachexia and wasting are typical of advanced cases 
There are few diseases which r^n produce the degree of cmaciatioQ which 
IS characteristic of severe and longstanding ulcerative cohtis. The abdomen 
IS apt to be tender parocularly along the coimc of the colon The firm tube- 
hke bowel can sometimes be felt through the thin abdominal wall Moderate 
or severe anemia is the rule 

Proctoscopic ExamfrutiofL.— Proaoscopic exaromation u preferably done 
under general anesthesia for only in this way can one be certain that the 
end of the msmimenc will not damage the debcate wall of the colon and 
confuse the findings. Furthermore tenesmus and discomfort of the indi 
vidual make it impocnble to insert a sigmoidoscope to its full length unlesi 
narcosis is mduced Grayish mucopurulent or hemorrhagicopurulent ina 
tcnal may be found on the rectal or sigmoidal wall When this is gently 
removed the presenting membrane u congested and roughened punctate 
hemorrhagic areas are scattered over iL No actual ulcerations may be ob- 
served but if foimd they are apt to be quite small The mucous membrane 
bleeds easily on the slightest trauma. These changes are diffuse and no 
normal mucosa is found between the lesions— a point of some importance m 
ruling out certain other ulcerative processes 

BOEirrOKHOLOOIC BZAHmATIOIf 

Chrome ulccramc cobui gives rather typical appearances by banum 
enema exa mina aon. The haiutrationj are partly lost, and mdeed there is 
often complete disappearance of segmentation. Because of ipasuaty or scar 
nng of the walh the lumen of the colon is gready diminished. It is rather 
umform in caliber the colon u tubebke m contour and is shortened. The 
wide dutnbuuon of these changes throughout the colon is fairly diagnostic 
of the condition and serves to diffcrcnuate it from amoebic cohtis which 
u more advanced in the right half of the colon and u possibly hmitcd to 
the cecum and ascending portions. 
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Contact with a group of these individuals clearly indicates that a large 
number of them have a complicated sociologic background or a psychogenic 
disorder. Behavior problems, familial maladjustments, or other complex 
psychologic disturbances can apparently manifest themselves by physiologic 
and later organic changes in some part of the alimentary tract, particularly 
the colon. Whether or not mental aberrations can initiate chronic ulcerative 
colitis is a question, but they certainly can aggravate the condition w^hen it 
has once begun. 

PATHOLOGY 

The ulcerative process is subject to great variation in severity and 
distribution of the lesions. It usually originates and is more advanced in 
the rectosigmoid and descending colon, but a disease of some standing gen- 
erally involves the entire colon. Occasionally the terminal ileum is also 
involved. The early appearance is that of a hyperemic and granular mucosa 
with small punctate hemorrhages and a loss of the normal glistening, moist 
surface. The mucosa has a diminished number of folds and bleeds after the 
slightest trauma; in the average case these are the only changes found by 
proctoscopy. Ulcerations, when they appear, are typically small and are 
placed quite close together, so that little unaffected mucous membrane 
exists between them. As the disease progresses, ulcerations become deeper 
and extend into the muscularis, w'hich is destroyed or extensively scarred. 
All layers of the bowel can be penetrated; perjoration %vith abscess forma- 
tion or generalized peritonitis is the cause of death in many subjects. A 
large part of the colonic mucosa may slough away, leaving only islands of 
shagg}', Fivollen mucosa, so that initial inspection of the specimen suggests 
a polyposis of the colon. Hoive\^er, closer examination, verified by histologic 
study, shows that these nubbins are the only remnants of the mucosa. 

Microscopic examination show's nothing w'hich is characteristic of the 
disease process. The remaining mucosa is inflamed and possibly hyper- 
trophic. Leukocytic infiltration is marked, particularly in the region of 
ulcerations. Inflammatory changes may be limited to the mucosa or they 
may extend through the entire colonic wall. Free perforation may be ob- 
sen'ed or diffuse scarring can be found through the muscularis and serosa. 

CLINICAL FINDINGS 

Symptoms.— In occasional patients the disease has a rather abrupt onset 
with what is thought to be an acute enteritis or enterocolitis. Commonly 
there is an insidious beginning and the first change is a gradual increase 
in frequency of bowel movements, v/hich subsequently become more and 
more loose. They are accompanied by discharges of mucus and later of 
blood. Tenesmus is se\ere, and finally the majority of stools are largely 
blood and mucus alone. ^Vhen ulcerations develop, hemorrhagic and 
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cntcntu doci not cxiiL If thu reaction i» posiuve the patient mmt be 
carefully itudicd to determine whetho: lesions of other systems arc respon 
sible for the positive tesL Tuberculous cntentjs or ccads is most apt to 
mvolvc the Peyer s patches of the ileum and the lymphoid folhclcs of the 
cecum and ascending colon and hence can usually be diSercntiatcd from 
idiopathic ulcerative cohtis by suitable x ray cEaminatioii. If tuberculous 
enteritis be reasonably suspected, properly prepared stool should be m 
jeeted into guinea pig* for recovery and identification of the tubercle 
ba alius. 

The diagnosis of idiopathic chronic ulcerative cohtis is established only 
when the above listed conditions have been excluded. Patients should have 
serum agglutination tests for Baallus dysentenae Shiga, B dysentcnac 
Flexncr B dysentenae Hiss-Russell, B dysentenae Sonni, B paratyphostu 
A and B B entcntidis, and B abortus Finally banum-cnema exammauon 
and proctoscopic study (imder anesthesia) should always be done and the 
latter tv^o procedures should be repeated if the findings are equivocal 

TRIATMEHT 

There is a ividc ditergcnce of teaching concerning the most acceptable 
form of treatment of idiopathic ulceraate cohtis From the outset it mast 
be recognized that the disease may have varying degr e es of seventy In its 
mildest form a well regulated medical regirnen can effect a complete and 
apparently permanent cure More aggravated states can also be cared for 
medically the symptoms and general health of the patient can be improved 
even though tome evidence of colomc disease persists In severe cases sut 
gtcal relief by means of an ileostomy can lead to great and possibly perma 
nent improvcmenL Finally in the most advanced forms neither medical 
nor surgical regimens ha\c much to offer and the mortality u astoundingly 
high 

Just where the line wU be drawn between medical and surgical treat 
ment is a matter of mdividual opuuon It is probably true that mtemuts m 
general have leaned too far toward the conservative side and have held 
paOenti under their care who might be improved by an ileostomy Con 
versely some surgeons have been too radical and have maintained that an 
ileostomy should be performed for the majority of these mdividuals. In the 
Children I Hospital series, approxunatcly half of the padenti have been 
under medical guidance ivhilc the rcmainmg half have had varymg periods 
of medical care followed by an ileostomy 

Medical Treatment-Adequate medical treatment requires rest and good 
general hygienic supervision which m most imtances can be obtained only 
by a prolonged hospitalization Inasmuch as many of these children have 
imporunt psychologic disturbances every effort must be made to ferret out 
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Fig io6 — Banum-enema roentgenogram from an eleven-year-old girl with chronic 
ulcerative coliUs, showing loss of haustrations, and a narrow, tubehke contour of the 
colon 


DIFFERENTIAL DIAGNOSIS 

Chronic ulcerative colitis can be suspected in any child with a history 
of recurrent discharge of bloody mucoid material for a protracted time. 
Several conditions must be considered in the differential diagnosis. 

Acute diarrhea, such as is caused by the dysentery bacilli and some 
members of the paratyphoid group, is usually typified by a sudden onset, 
short duration, and minimal general systemic reaction. The occurrence of 
diarrhea in other members of the family further suggests a self-limited, 
acute, and mfecuous type of colitis or enteritis 

Deficiency diseases, such as pellagra, beriberi, and sprue, must be con- 
sidered when there is a history of dietary insufficiency. These conditions 
can be ruled out by adequate x-ray and proctoscopic studies 

Amoebic dysentery can generally be excluded by careful examination 
of several stool specimens by someone who is familiar with the cysts and 
the vegetative forms of Endamoeba histolytica Such examinations must be 
made upon a warm stage and upon freshly collected material If there is any 
question about the possibility of amoebic dysentery, a therapeutic trial with 
an emetine preparation is in order 

Tuberculous enteritis or cecitis can give rise to a chronic diarrhea with 
discharge of blood and pus The tuberculin test is of great value in ruling 
out tuberculous enteritis in children. If the cutaneous test is negative with 
injection of 1 mg of the substance, it is reasonably certain that tuberculous 
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Technic of lUoitomy —lltottomy can be cstabLuhcd through a right 
lower quadrant McBumcy or a rectus muscle-sphttmg masion Tempta 
oons to explore and examine the colon must be assiduously resisted because 
one never knows what part of the gut will rupture from the nmplcit rn a ni p- 
ulation A loop of tcmunal ileum is grasped and the tivo hmbs are sutured 
together (so that a crushing clamp can be applied if it subsequently be 
comes desirable to close the ileostomy) The loop is brought out through 
the abdominal wall and tlie pentoneum muscles and fasciae are dosed 
around iL If these are too tightly approximated the ileostomy ivill be com 
pressed and disagreeable symptoms of partial intestinal obstruction iviU 
result Conversely if the musde and ^saac are left too loose there may 
be a subsequent tendency for mtestme to prolapse through the ileostomy 
It is well to pierce the mesentery and separate the outer part of the two 
hmbs by joming the skin bcti^een them The intestine need not be opened 
for nventy four hours or longer and m thu ivay the ivound will be scaled 
off before it is coataminatcd- 

The ileum should never be transected and the distal loop dosed and 
dropped back into the abdomen It u well to have the dutal loop opening 
on some portion of the abdommal ivall because one does not know when 
future devdopmencs m chemotherapy may bnng forth a drug which can 
be conveniently run into the colon by this route It has always been our 
practice to bnng out the proximal and dutal loops through the same wound 
as above desenbed. In thu tvay it u rclauvely easy to rcestabluh the con 
tmuity of the intestinal-colomc tract if thu should ever be warranted. If 
the operator contemplates a subsequent cnlertomy the second stage ivill 
be made easier if (at the time of ileostomy) the ilcum u completely divided 
and the dutal branch u brought out above and medial to the proximal 
opening 

Postoperative Care of Ileostomy Patient —When an ileostomy has been 
cstabluhed ivatcr and electrolyte loss through the orifice may be excessive 
and at first difficult to control but vntb adequate adminutration of paren 
terel fluids a satufactory balance can be rccstabluhed m most cases. The 
ivithholding of solid food and fruit juices and the limitation of the diet to 
clear fluids such as ivatcr soups beef broth »lt and sugar solutions for 
the fint four or fi\e days, wU greatly dimmish the tendency of an lie 
ostomy to discharge e xressi \e omounu of intestinal contents Paregoric at 
three or four hour mtervals dunng the early postoperative period u of some 
value m slowing down the mtestinal peristalsis. While the ileostomy dis- 
charges are at first quite thin green and ivatcry there u a tendency for the 
ileum to take over some of the drying functions of the colon so that the 
material later assumes a scmisolid form 
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their troubles and to put them in rapport with the environment. Not infre- 
quently this involves considerable readjustment on the part of a parent 
as well as the child 

Diet— A low-residue diet will dimmish mechanical irritation of the 
colon Bland and simple foods with elimination of condiments and hmita- 
tion of starches is desirable Small feedings are better tolerated and are often 
more nourishing than large ones Foods which are known to aggravate the 
symptoms should be scrupulously avoided Attention must be paid to the 
adequate administration of vitamins, particularly the B complex 

Drugs —Secondary anemia is combated by iron or in severe cases by 
transfusion. Paregoric or other opiates have no beneficial effect or else give 
only temporary relief Soothing substances, such as bismuth subcarbonate, 
have very little to recommend them 

Colonic irrigations are worthless and painful, the possibility of perfor- 
ating the bowel must be borne in mind Autogenous vaccines made from 
cultures of the Bargen diplococcus isolated directly from the patients have 
had no therapeutic value in our hands 

Surgical Treatment; Ileostomy.— Indications —Surgery may be necessary 
for the treatment of perforation, abscess, peritonitis, stricture, or superim- 
posed malignancy Aside from these complications which must be handled 
according to the requirements of the individual case, one must consider 
the possible benefits of procedures which are designed to alleviate the colitis 
itself. It is now agreed that cecostomy and lavage of the colon by this route 
has little or nothing to offer, and it has been generally abandoned On 
theoretical grounds, supported by practical experience, placing the colon 
at rest by complete diversion of the fecal stream is of some value An 
ileostomy will greatly ameliorate the symptoms in most cases, and indeed 
it may be a Ufe-savmg procedure for the patient who is rapidly declining 
with uncontrollable diarrhea The establishment of an ileostomy unques- 
tionably introduces several disagreeable features and some dangers, yet in 
properly selected cases the advantages outweigh the disadvantages 

Ileostomy should never be performed without an adequate trial on a 
well supervised medical regimen, during hospitalization, for at least two 
or three months and possibly longer If permanent structural changes are 
beginning to appear in the colon, as roentgenologically indicated by shorten- 
ing, loss of haustrations, and poor distensibility of the colon, surgical treat- 
ment should be thoroughly considered Arrest of the disease before im- 
portant structural changes have taken place gives the only hope of sparing 
the colon and allowing it to heal so that it can be ultimately reconnected 
with the intestinal tract Unfortunately, permanent changes in the colon 
cannot always be avoided, even by early ileostomy 
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lumen imall and tubcULc The clinical course of the individual u im 
portanL Adequate weight gam and cstablahmcnt of a good general physical 
condiDon are estcntial but not suffiaenL Rectal di s char ges of blood or pus 
indicate that the colon u soil in a prccanous sutc Proctoscopic exanuna 
uon gives the best informauon concemmg the repair m the colomc mucous 
membrane Closure of the ileostomy should not be contemplated unless the 
rectal and sigmoidal mucosa appear normal by direct observation Fina ll y 
as suggested by Stone • the gentle mtroducuon of a catheter mto the anus 
and instillation of about a pmt (depending upon the sue of the individual) 
of physiologic salme which is then recollected will give considerable in 
formaaon If the returned fluid is bloody by gross or microscopic study 
active lesions can be assumed to exist in the loiver colon 

BBStrLtS OF TREATlCEJrr 

It u impossible to compare the results from senes of medically and 
surgically treated patients because the types of cases arc never analogous 
to one another 'V^cliLn the medical group will be a certain number of 
individuals with excepuonally mild forms of cobus the surgical patients 
wiU mdude advanced forms of the disease which have been refractile to 
all medical measures and which have been subjected to surgery m despair 
and even as a bfe saving measure Therefore the number of fataboes will 
probably ahvayi be higher in the surgically treated group A contmuaQon 
of medical treatment m any given case docs not necessarily insure against a 
fatabty because colomc perforaaon marasmus and superimposed infection 
take an appreciable toll of patients treated solely by conservative measures, 
TTienpeiitlc PoMfbllltie* of Ilwwtomy —While there arc certain advan 
tages m the surgical treatment of thu disease the disadvantages of an ile 
ostomy may make the treatment seem worse than the original complaint 
in the imnd of patient or phynoaiL Neglect of the ileostomy development 
of cutaneous erosions around the mtestinal opening the unheralded dis- 
charges of fecal fluid or gas may all be extremely upsettmg to the individual, 
Hotvcyct wth proper toilet and care of the dressing or ileostomy bag and 
vnth selection of a suitable diet the disadvantages of an ileostomy on be 
nummized- ^Vhlle not bcbttlmg the disagreeable character of an ileostomy 
the f^ynaan should not be bbndcd to the thcrapcuuc pombibucs of the 
procedure. It u lurprumg and gratifying to see many of these paUents gain 
40 to 50 pounds ivithm a short space of time In most instances the passages 
of mucus, pus and blood from the rectum will gradually dimmish m num 
her and while they may not completely disappear they are reduced to a 
tolerable level 

Some of the data from our luigically treated cares are presented in 
Table 15 It ihould be pointed out that an ileostomy has been dosed in 
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Protection of Abdominal Wall.— Ont of the most troublesome features 
of an ileostomy is concerned with the irritation or erosion of the abdominal 
wall by intestinal juices. The skin should be protected by some sticky, 
soothing drug, for which a combination of zinc oxide ointment, castor oil, 
and aristol, made up into a thick paste, serves admirably. It is well to point 
out that these cutaneous lesions are best treated by avoiding them If the 
skin IS adequately protected from the first, erosion seldom occurs. Thorough 
cleansing and painting of the skin every few days with tincture of benzoin 
and then reapplying the paste whenever the ileostomy bag is changed will 
keep the cutaneous surface in good condition in most instances. If ulceration 
has once developed, it is most quickly cured by placing the individual m a 
face-down position on a Bradford frame so that the ileostomy discharges 
can fall directly into a receptacle placed beneath the frame The skin is thus 
kept completely dry and can be coated with medications to best advantage 
Troubles with the abdominal wall can be greatly diminished if the ileos- 
tomy IS made in such a way that a cuflE protrudes beyond the abdominal 
skin (CattelP) and fits into the rubber collecting-bag 

Subsequent Closure of Ileostomies.— The establishment of an ileostomy 
for chronic ulceraave colitis in the adult has been generally conceded to be 
an irrevocable step. A more optimistic view can be taken when one is 
dealing with patients in childhood, for in some cases the ileostomy can be 
closed after a variable number of years, and the fecal current returned 
through the colon without lighting up the local disease. One cannot predict 
which patients will be subjects for subsequent closure of an ileostomy A 
short duration of symptoms before the establishment of an ileostomy does 
not imply that there will be a greater likelihood of subsequent closure of 
the opening. Indeed, some children with the longest standing lesions can 
have the ileostomy closed, whereas individuals who are surgically treated 
very early must have a permanent ileostomy No prediction can be made 
regarding the length of time an ileostomy must be left open before it can 
be closed In some cases there is sufficient improvement within a year to 
justify reestablishing the continuity of the alimentary tract, in others four 
or five years or more will be required before the ileostomy can be closed 
with any hope of success In the majority of individuals the colon, while 
greatly improved, will never withstand having the fecal stream turned back 
into it. 

Criteria for Determining Time of Closure —The criteria for determin- 
ing when an ileostomy can be closed are somewhat vague and as yet poorly 
defined. Study and reevaluation of the condition of the colon should be 
made at six-monthly or yearly intervals Roentgenologic examination by 
barium enema may be of little importance in this regard, because increased 
amounts of fibrous tissue within the colonic wall will permanently keep its 
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seven of these children One died of peritonitis incident to the closure and 
another died of pneumonia. The remaining five were in good general health 
during the five years, five years, three years, fourteen months, and one year 


TABLE 15 

Sdmmaky of Data fhom 22 CHniDREN with Chronic Ulcerative Colitis Treated by Ileostomy 


Case 

Sex 

Duration of 
Symptoms 

Age at 
Ileostomy 

Result 

Faial Cases 

1 

p 

1 year 

1 

4 years 

For 2 J ears p'eatJy improved At 0 years ileostomy closed Died 2 weeks later 
of peritonitis. 

2 

M 

8 months 

8 years 

Greatly improved Three years later closure of ileostomy followed by colomt 
flare-up. Death 3 months later, respiratory mfection 

3 

M 

4 months 

8 years 

Some improvement. Nine months later colectomy, death from peritonitis 

4 

M 

2 years 

9 years 

Died 1 month later, perforation of ulcers in ileum 

5 

F 

7 months 

9 years 

Died 7 days later, perforation of colon 

6 

M 

7 years 

10 years 

Excellent improvement for 2 years Death from jejunal volvulus Colomc mucosa 
almost normal at autopsy 

7 

F 

4 years 

11 years 

Some improvement, then death 3 years later from adhesions and intestinal 
obstruction. 

S 

M. 

7 years 

13 years 

Died, carcinoma of colon at 13 years 

0 

M 

8 months 

14 years 

Died 5 days later 


Sumnnff Cates 


10 

F 

2 months 

4 months 

Gradual improvement Still has ileostomy and some symptoms at 6 years 

11 

M 

4 months 

11 months 

Very satisfactory At 3H years ileostomy closed 

12 

F 

5 years 

0 years 

Greatly improved, 15 months later ileostomy closed * Entn-ely well in subsequent 
5 years followed 

13 

M 

4 months 

7 years 

Improved. No colon symptoms Still has ileostomy at 12 years 

14 

F 

2 years 

8 years 

Excellent result. At 10 years ileostomy closed No recurrence in subsequent 
5 years followed 

13 

F 

3 months 

8 years 

Some improvement. Still has colon symptoms 1 year later 

16 

M 

7 months 

9 years 

(Ileostomy too recent to evaluate result ) 

17 

JI 

10 months 

10 years 

Improving in S months followed 

18 

F 

3 years 

10 years 

Rapid improvement. At 18 years ileostomy closed f Excellent health in subse- 
quent 14 months followed 

10 

F 

5 years 

11 years 

Very satisfactory At 13 years ileostomy closed Well for 1 year followed. 

20 

F 

0 months 

11 years 

Greatly improied Asymptomatic 3 years later 

21 

F 

11 months 

11 years 

(Ileostomy too recent to evaluate result ) 

22 

M. 

4 years 

14 years 

Satisfactory improvement 


• Ileostomy and closure at another hospital 
t Closed at another hospital 


respectively since closure of the openings There is, of course, no assurance 
that these patients will not have a subsequent exacerbation of colonic dis- 
ease but for the present at least they continue in a satisfactory state which 
has fully justified reestablishment of continuity in the ileocolonic tract 
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openings usually appear just behind the perineoscrotal angle, but in one 
case there was a more anterior location -with a bifid scrotum. We have had 



Fig 110— Types of fistulas encountered in seventy female patients 



Fig 1 1 1 —Autopsy spcamcn of imperforate anus Type 3 anomaly of rectum and 
recto urethral fistula from a male infant The dotted lines indicate positions of lumina of 
rectum, bladder, and urethra The rectum communicates vith the prostatic portion of the 


urethra 

B, Bladder 
K, Fused Kidney 
P, Prostate 
PP, Penis 


R, Rectum 
5 , Penneal Skin and 
Subjacent Tissue 
U, Ureter 


no case similar to those in the literature in which the rectal fistula opened 
on the undersurface of the penis. 
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culty in defecation. Obstipation is severe when enemata or cathartics are 
omitted. Not infrequently the stools are '"ribbonlike” because forcing of 
the soft stool tlirough a constricted anus makes it emerge like paste squeezed 
from a tube The parent often points out that the enema nozzle can be 
inserted into the rectum only with difficulty or at times cannot be inserted 
at all A bdominal distention is commonly found in these cases, but vomiting 
IS not a prominent feature 

Type 2.— These patients with an imperforate membrane are all seen 
within the first few days of life. The difficulty in each instance is apparent, 
for the obstetrician or parent discovers a complete anal block There is no 
meconium staining on the diaper For the first twenty-four to thirty-six 
hours of life the absence of bowel movements is frequently the only symp- 
tom noted, but at the end of that time abdominal distention, vomiting, and 
other evidence of obstruction develop 

Type 3.— In ninety-four of our 162 patients of this group, there was no 
associated fistula or else this tract was so small that it was ineffectual in 
emptying the rectum. Hence, these ninety-four cases had acute obstruction, 
and their symptoms were essentially the same as those of Type 2. 

The remaining sixty-eight patients had fistulous openings large enough 
to support life for considerable lengths of time and were not seen as early 
in life as those in the last paragraph The age when these first entered the 
clinic varied up to ten or eleven years, but the average age was fourteen 
months Because of the relatively large size of the fistulas in these cases, 
there is rarely any complaint of nausea, vomiting, or distention The pa- 
tients are referred because of pain on defecation, difficulty in moving the 
boivels, or because the abnormal position of the rectal outlet has been 
discovered The fistulous opening may be so large tliat incontinence 
develops 

Type 4.— The presence of a normal-appearing anus tends to make die 
parent and the attending physician overlook the possibility of this con- 
genital malformation Even isdth the administration of an enema the pres- 
ence of a blind anal pouch is not always detected. Indeed, in only two of 
our nineteen cases was the information elicited that an obstruction had 
been noted inside of the anus Repetitions of enemata and insertion of 
suppositories in the attempt to induce bowel movements tend to delay 
hospitalization. Thus, while Type 2 and Type 3 patients are often seen 
u'ithin eight or tivelvc hours after birth, diese Type 4 patients are more 
apt to be brought in on the third, or fourth, or even fifth day of life. There- 
fore, the usual history includes marked abdominal distention, refusal of 
food, vomiting, dehydration, and "toxicity" of prominent degree. As a re- 
sult, these infants arc much poorer surgical risks than those of Type 1. 
2, or 3 
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physical PIlfDlHOS 

Complflto OhstnictioiL— A patient more than twenty four or thirty-*ix 
hours old who possesses a complete occlusion has findings indicating lower 
bowel obstruction These include the classical signs of abdominal disten 
tion intestinal patterning, borborygmus tympanites, vomiting (Uhydra 
tion even respiratory or circulatory collapse in the later stages. If the 
infan t n seen within the first twenty four hours of hfc the signs of intestinal 
obstruction are seldom found. In each instance the local examination of 
the anal region gives practically all the information necessary for classifica 
non into one of the fonr mam types. 

Recto-urethral Fistula,— A fistula connecting the rectum with the bladder 
or urethra is usually discovered immediately because of the passage of me 
comum or flatus through the urethra but it may evade detection even 
with careful observation This failure of early recognition is presumably 
due to pluggin g of the small passageway by inspissated meconium or to 
temporary closure of the tract by a flap of mucous membrane Microscopic 
examination of the unne will show fecal d^bns or evidence of unnary tract 
infection in some cases m which a fistula has not been previously suspected 
It has been our pracace to repeat the unne examinations from time to time 
because one negative unne sediment doc* not necessanJy rule out a com 
mumcation betv.een the rectum and unnary syitcms 

More specific findings m the four type* of rectal abnormalmes are as 
follows 

Type L— When there is an incomplete rupture of the anal membrane 
the openmg u often no more than 2 to 3 ram m diameter In those case* 
with an obstruction higher in the anal canal the anus appears normal but 
the itncturc u felt a few cenumeten above the anal onfice When the 
iteuoiis 11 marked, the perineum is often seen to bulge downivard as the 
child strains, and at the same time a nbbonlike stool 11 produced. The en 
tire colon occasionally exhibits marked enlargement because of this anal or 
rectal obstruction 

Typ« 2 —The imperforate anal membrane is obvious Because the ob- 
struction II only raembranoui a dark discoloration is imparted to the dia 
phragm by the meconium which he* against its inner side. The impaction 
of mecomum against the membrane makes it bulge when the baby cnc* or 
strains. 

Type 3 — The*c pauents present a considerable variety of findings. The 
perineum occasionally has a small ndge m the region where the anus should 
be (Fig 113) but a dimple at this site u a more common finding This 
deprewion is of variable size and at umes is large enough to admit a finger 
tip Puckering of the skin is frequently observed when the external anal 
sphincter muscle contracts If the blind rectal pouch is low in the pelvis a 



Fig 112— Male infant ivith imperforate anus (Type 5) Lejt, Appearance of pen 
neum at one day of age, pnor to operation Right, Appearance of anus two months after 
proctoplasty (sphincter muscle has good tone) 



Fig 113— Female infant iMth imperforate anus (T)pc 3) Lejt, Photograph on first 
day of life Arrow points to ridge of tissue w’herc anal opening should be Right, Appear- 
ance of perineum two weeks after proctoplasty employing a posterior cuiwilinear inasion 
(Tlic anus has subsequently had good spliinctcnc action ) 

a probe may be passed along tins tract and then dncctcd downward toward 
a palpating finger held on the anal skin. 

Typo 4,— These cases elude detection at first because the clinical picture 
of low’ intestinal obstruction with a normal-appearing anus arouses suspicion 
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of a colonic atresia other tha n an anorectal abnormality However digital 
rectal examination always reveals a complete bloc^ within reach of the little 
finger The anal sphincter u alivays present and possesses contracule porver 

I RAY IIAIUKATION 

Wangenateen Rice MetluHL-In 1930 Wangensteen and Rice** published 
their mgcmous method of determining the position of the blind rectal 
pouch m cates of imperforate anus by holding the i nf a n t ivith its head doivn 
and then making a roentgenogram of the abdomen and pelvis The gas m 
the colon thus rises and outhnes the distal extent of the rectal pouch givmg 
an indication of its pocuon vnth relation to the anal membrane* Such in 

¥ig 114,— Roentgenogrstm child with Impcrlcme siuu to show potilion ol tht 
rtcul pouch (ouiLn^ with irrowi) in rclatioiuhip to anui (mirked with an oral piece 
of lead) Child is inverted, so that gas will nse and Indicate caudal extent of the rectal 
pouch. 

fonnauon u extremely valuable when deciding which approach (abdominal 
or permcal) is to be employed- We now use tbu method of cxammation 
routinely Figs 114 and 115 represent typical roentgenograms vn.th the 
panenu m the inverted position Lateral films are better than antcropos- 
tenoT ones for estimating the position of the rectal pouch. 

Ettou in Interpretation —A word of caution must be said regarding 
thu method of mvesugation \Vhcn thu x ray exammaUon tvas hm cm 
ployed we made tvro errors in diagnosis, for the leading point of mtestmal 
gas had reached only to the terminal ileum m one instance and to the mid 
tTansvcTsc colon m the other We iverc therefore led to bclieie that atresias 
of the ileum and colon existed at these sites Abdominal explorauon of both 
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115 —Roentgenograms to show position of a rectal pouch which is situated high 
in the pelvis Child held head down Gas outlines rectal pouch (marked with arrows) 
Lead maiker placed on site of imperforate anus 

these babies revealed the fallacy of these interpretations. The errors in 
interpretation were made because gas had not yet been pushed along 



Fig 1 16 —Roentgenologic examination of rectal pouch with barium placed in a 
colostomy The metal com indicates the anal region An eight-year-old boy for whom a 
colostomy had been established (elsewhere) at one day of age At subsequent operation, 
the high rectal pouch was brought down and opened in the anal area Successful result 

through all of the sticky meconium at the ages of four and eight hours 
respectively. Thus, before fifteen to twenty hours of age, the absence of gas 
in the rectum cannot be taken as evidence of intestinal or colonic obstruc 
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nnn. HcTwevcT by the end of the first day of bfe an x ray piauic of the 
abdomen u an accurate method of determining the position of the blind 
rectal pouch 

Barlam Coloitomy Teclmic,— The xray i» useful m another %vay as u 
illustrated by Fig 116 This case was typical of several others m the sene* 
The patient ivai an eight year-old boy who had been operated upon else 
where at the age of one day at which nmc the rectal pouch (Type 3) could 
not be found by perineal exploration so a colostomy was resorted to At 
aght years we first saw the child and hanum was placed in the colostomy 
to demonstrate the lower extent of the rectal pouch Following this x ray 
examination a successful penneal approach ^vas made at which time the 
pouch ^'^al brought down and sewed within the anal sphincter muscle. The 
colostomy was closed at a subsequent operation 

ASSOCIATED COWOKinTAi AJSOMALIXS 

Sixty pauents (»8 per cent of the senes) bad other congemtal anom 
ahes (Table 18) and some of these children had as many as seven or eight 

TABLE 18 



AsKtOAOD CoiraEznTu. AFcama, wrre Ftsousrer or Tssb Qcctrusna 




176 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 



Fig 1 16 —Roentgenologic examination of rectal pouch with barium placed in a 
colostomy The metal coin indicates the anal region An eight-year-old boy for whom a 
colostomy had been established (elsewhere) at one day of age At subsequent operation, 
the high rectal pouch was brought down and opened in the anal area Successful result 

through all of the sticky meconium at the ages of four and eight hours 
respectively Thus, before fifteen to twenty hours of age, the absence of gas 
in the rectum cannot be taken as evidence of intestinal or colonic obstruc 




Fig 117— PUn of opermrion for impetforate anui with t Type } ibnormality j Peri 
□eiun Tiewed with legi drawn npwarcL Catheter lo urethra w that urethra can be later 
palpated deep In wound. Dotted Unet ibow poddon of underiying anal sphincter znutde 
(SXf) Solid Imc indicates podnon of inciilocn a Midllnc Indrion exposing deep pcnncal 
faL Sphincter mmde (SAf) separated into lateral halrea. y Blind rectal pouch (it) Idenu 
Eed and pulled downward with tracdoo laturea. Diswtctlon conrinn^ so that lec t iiiu 
may be better raobilired. ^ Rectal pouch draam downward and skin closed anterioriy and 
posterioriy Recram thus brought between the lateral halves of the sphincter muscle, 
j Rectal pouch opened, evacuated. aiKi mucous monbrane tewed to s ni rc mnding tldn. 


Extent oj Perineal Exploration —It u impossible to be dogmatic about 
how much one should attempt in penneal explorations. Certainly a rectal 
pouch which 11 1 or j cm above the anal plate can be easily reached and 
brought douTi to the penanal skin If the pouch li 5 cm or more above the 
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TREATMENT OF STENOSIS AND ATRESIA OF ANUS AND RECTUM 
Type 1 — Repeated dilatations of the stricture usually suffice to overcome 
the obstruction and permit normal anal function. Such dilatations are per 
formed with gum-elastic or metal dilators, the sizes of which are increased 
until the little finger can be employed These dilatations are continued 
daily until the stools pass readily and until there is assurance that the 
trouble will not recur. This generally requires several weeks, but at the end 
of this period the parent is instructed to continue the procedure two or 
three times a week for four to six months When the opening in the anal 
membrane is only a few millimeters in size, the obstruction is readily re- 
lieved by crucial incision of the remaining membrane and supplementing 
this ivith a few dilatations 

One patient had a marked stenosis about 3 cm. above the anal level 
Because of extreme symptoms from this obstruction, it was deemed advis 
able to perform an abdominal colostomy first, and later to repair the local 
condition The child unfortunately succumbed twenty-four hours after the 
first-stage operation The suggestion has been made that this type of ob- 
struction can be treated by making a vertical incision across the tissue and 
sewing this transversely to obliterate the constricting ring 

When a fistula is present, the entire rectum is freed from the surround- 
ing structures, the fistulous tract is divided, and tlie rectum is brought doivn 
so that the rectal opening of the fistula can be exteriorized This is the best 
way to insure against recurrence of the fistula 

We have had two deaths in the Type 1 cases, giving a mortality of 8 
per cent Of the twenty-four patients in this group, twenty-two are living 
from a few months to twenty-five years after operation, and all have a 
normally functioning anus 

Type 2 ,— This form of imperforate anus is easily treated by cruciate 
incision of the membrane followed by occasional dilatations with bougies 
or a small finger. 

Our mortality in this group is 1 1 per cent Of the nine cases, eight are 
living and have a normally functioning anus 

Type 3 .— The form of treatment depends upon the position of the rectal 
pouch and the surgical possibility of reaching it by a perineal approach 
When the pouch cannot be opened in the anal position, a colostomy must 
be resorted to Of our 162 cases of Type 3 abnormality, 71 per cent have 
been amenable to treatment by a perineal operation (If we include those 
cases who are now living with a colostomy, and on whom a perineal opera- 
tion will be attempted later, we may consider that about 85 per cent of all 
Type 3 cases probably can be provided with a functioning anus) The 
anal sphincter muscle is present in most of the cases, and an attempt should 
always be made to utilize it to control the rectal outlet 
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advantage of giving a better exposure but there is some danger of reduang 
the blood supply to tlie perianal skin After this cutaneous flap has been 
raised a stab ivound is made through it at the anal area and the reaum is 
threaded doivn through this opening before closing the postenor skin in 




Fig 118 —Type of operation perfotmed for a Type g Imperforate anm which h« an 
usodated rectoTaginal Eitula. r Dotted line* indicate position of underlying anal 
iphmcter mnscle. Sobd hne tbows posidon of inddon. a Dotted line* indicate lateral 
margins of Tagini- The fistula (F) is oc po se d from blind rectum (R) to postenor Ttginal 
wall (F) j Fistula (f) u »c re j ed and postenor vaginal wall (F) Is turned inward with 
sutures. ^ The mobOIted rectum is brooght downward so that the fistoktu* tract u ex 
teriociied. Perineal skin dosed anteriorly and posterioriy y Fistula cut off rectum opened, 
and mocous membrane tewed to luTTOtmdlog slon. 

cuion In the ttso caac* m Avhidi ave ha\e cmplo)‘cd dm incuion and ap- 
proach there has been no intericrcncc tvith the nerve supply to the anus 
and the functional results have been excellent ^Vc intend to tr> Uiis further 
In additional case< but do not yet consider that we are fully justified in 
recommendlnji it. Yomig* has suggested a transvcnc or curved maston in 
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anal pit, the operator may experience great difficulty in mobilizing it in the 
tiny pelvis In addition, there may be so much tension on the suture line 
that sloughing and a poor plastic result are produced Therefore, we are 
now turning to the belief that a primary colostomy should be made when 
the general condition of the baby is poor or when the height of the rectal 
pouch augurs that difiiculty will be experienced in reaching it Undoubt- 
edly, the mortality in any series will be less if this principle is adhered to 
and the proctoplasty is deferred until a second operation. 

Technic of Perineal Operation —For a perineal operation, the baby is 
placed in the lithotomy position (Fig 117) An anteroposterior incision is 
made in the midline of the perineal floor, extending from the scrotum or 
vagina backward to the tip of the coccyx This incision divides the external 
anal sphincter into two lateral halves This splitting of the anal sphincter 
IS necessary for an adequate exposure Dissection is now made through the 
levator am muscle and is carried up into the space normally occupied by 
the rectum The fat here must be separated carefully, the dissection is 
carried close to the hollow of the sacrum to avoid injury to the gem to 
urinary tracts A sound or catheter placed in the male urethra or m the 
vagina will aid in identifying these structures, so that dissection may be 
kept away from them In some cases, a narrow and ill-defined fibrous cord 
leads upward and is attached to the blind rectum. When the pouch is 
identified, it is freed around its periphery so that it may be later pulled 
down to the perineum Care is necessary at this stage to avoid opening the 
bowel, for if meconium leaks out the operative field is obscured. 

Three or four traction sutures are placed through the tip of the pouch, 
each passing through all layers except the mucosa Pulling on these strings 
brings the rectum down to the proper position between the lateral halves 
of the sphincter. The separated edges of the anal sphincter muscle and 
the perineal skin are sewed together anteriorly and posteriorly The rectal 
sac IS then opened and the rectal wall is sewed to the skin around the anal 
opening Thus, the intestine has an opening through the external anal 
sphincter, and there is continuity of the epithelial surfaces of the mucous 
membrane and the skin It cannot be emphasized too strongly that the rec- 
tum must be adequately freed so that all tension is avoided when it is seioed 
to the perianal skin If tension is present, the sutures will almost certainly 
pull out and in a feiv days’ time the rectum will retract upward, leaving a 
strictured zone which is almost impossible to cure by any subsequent oper- 
ative procedure 

V-shaped or Curved Incision Posterior to Anus —In two patients we 
have deviated from this operative approach by making a V-shaped or curved 
incision posterior to the anus (Fig 113) This is so placed that the side 
arms pass lateral to and behind the anal sphincter This incision has the 
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Operation ind all the pauents died. In «cv«i patients who were m cxtrcinu 
on hospital entry a colostomy was perfonned immediately without trying 
an anal repair all but one of these died In view of these discouraging 
statistics It should be emphasized again that the best chances for recovery 
are assured by performing only a colostomy at the first operation 

Our total mortahty m the group ivas 57 per cent. Of the nineteen 
patients only six are living and have a normally funcuonmg anus and two 
are living with a permanent colostomy 

Table is 

Mraooe or TaJtuitnrt nr Poub Ttf* or Amai, ajto Rtctai. ErnrauB Arrau* 


Typo of AJboocnttlrtT and Trwitment 

Abaormality 

CothI* 

AboonnaHty 

Uncorad 

Trr*i 

Repotted dlUtttioo* 

BtoDoted tn« ezched and nettem oowed down to ifcu Uuoofb ant] 
iphlocter 

SipBQtdoctcciiy 

IT (1) 

e 

0 

0 

0 

KD 

Totals 

*3(1) 

1 (1) 

Trr*i 

Iflcmrjp of TnfTBbftao, foU^ved by dflalatwos 

» CD 

0 

Roetum aerted doim to ^Ejn Lkro^ anal aplucrtor 

UnaoccaMfol penoe* attempt. foOenred by cototlaniy 

Coloatoay at first operatkn. penoeal operatkai later 

Coioatony witlioQt penseal attempt 

PflatatMo of aiaoaBted ftatnks (perineal operatloci to bo done at eifbt cr 
Qnw yean of a^] 

No opeTttk»--d)eia cai entry 

111 (18) 

0 

i (i) 

0 

0 

0 

0 

15 (11) 

11 (8) 

10 

«(#) 

ToUb 

118 (14) 

*8 (88) 

Tfp* i 

Perinetl oportbon only 

DnsoecetrftJ perineal attempt, foUoired by colootamy at — tm opermtion 
ColortoanT at fint operation, perineal operaboo hter 

CccnheTied abdccninal and poinetl tpprotcbea tt one opeTtbos 

Cckmtoaf mtboct panoeal attempt 

4 

0 

t 

1 (D 

0 

0 

* (D 

I 

0 

T(9) 

Totals 

7(1) 

1» (10) 

Totals for all 4 (roopa 

155 (18) 

»(M) 


Nomenli (n p*reittbe*u n p rw ei rt the Dumber of p*bnit* vbo 


TKE ATKKirr OP BRCTAL FISTULAa 

The higher madence o£ recto-uiethial and rcoovcnal fiituUj m the 
male* impliej that the reiulu following treatment of fittulaj irerc le» 
umfactory in boyi than m girli Became of different anatomic and opera 
ovc coniideraaom the itatuoa vary comidcrably m the two texei and one 
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the anterior part of the perineum. This would probably give an excellent 
exposure but great care would have to be exercised to avoid injuring the 
urethra or bladder if the patient is small 

Anal Dilatations —Ahout the tenth postoperative day, anal dilatations 
are begun and are continued until a functioning anus is obtained The anal 
ring often becomes quite firm from postoperaave reaction, and it seems 
that the anus will never be competent But with persistence m dilatations, 
It IS surprising to find that after three or four months the anal ring is pliable 
and possesses good muscle tone. The dilatations are conducted daily by the 
hospital staff for two or three weeks to make certain that no undue tension 
IS put on the line of suture, but after that period the parent can be in- 
structed to perform the task several times a week 

Dilatation of Associated Fistulas —In eleven of our cases, there were 
associated fistulas to the lower vagina or perineum which, because of their 
large size, were dilated to permit defecation These patients are being held 
over for operation on the anus and fistulas at an older age Dilatation of a 
fistula has the great disadvantage of enlarging an abnormal opening, which 
IS thus made more difficult to close at a later date Dilatation of these fistulas 
should be done only if the child is in a precarious condition and cannot 
stand operative attack on the rectum 

Our total mortality in the group was 26 per cent Of the 162 patients, 
loi are living with a normally functioning anus, five are living with a 
permanent colostomy, and thirteen are living and awaiting further plastic 
procedures 

Type 4.— These cases are most difficult to treat because the rectal pouch 
is frequently so high up in the pelvis that it cannot be reached by a perineal 
approach. When the infant is in poor condition, a colostomy should be per- 
formed for relief of the intestinal obstruction, with the intention of per- 
forming a rectal repair at a subsequent sitting Experience with this type 
of malformation leads us to the belief that it is better judgment always to 
defer the perineal operation until a second stage 

When the two blind pouches are separated from one another, their 
lumma can be joined by an oblique anastomosis to prevent postoperative 
constriction. Incision is made in the posterosuperior portion of the lower 
pouch and m the anteroinferior portion of the upper pouch Suture along 
these adjacent edges gives a long, oblique union and an adequate lumen to 
the rectum. 

Attempts were made to reach the rectal pouch from below in twelve 
cases. In eight of these (66 per cent) the continuity of the rectum could 
be established However, in one of these a functioning anus was not ob 
tained. and a permanent colostomy had to be established. Of the four un- 
successful perineal attempts, all had a colostomy performed at the same 
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Ueved the fistulous tract to the bladder iviU sometimes become spontane 
ouily obliterated and thus obviate the necessity for secondary operation 
It IS true that ihn course may lead to unnary infection ivhich may be severe 
and even fatal yet it is surprising to find how often a rcctovesiol com 
munication r^n be tolerated ivith little or no u n na r y disturbance. Thus 
while it IS not ideal to leave the fistula, it is the treatment of choice m a 
young baby 

Kectovogirud ^lula can be repaired in about hal f of the cases at the 
same time the imperforate anus is operated upon (Fig 118) This is par 
ocularly true if the fistula is at the lower end of the vagina. In the re m ain 
mg cases a high fistula must be left until the local parts are large enough 
to permit satisfactory dissection This u then begun by identifying the tract, 
and thoroughly freemg it and the rectum from the vagina and surrounding 
ftructures The opening into the vagina which had been caused by the 
fistula 13 now closed. A suitable penneal body 11 bmlt up The fistulous 
opening m the rectum is now dilated so that it can be stitched to the skin 
at the site of the iphmcter to form the anaJ opemng Thus there is no 
chance for the tract to reestablish itself. 

Rectop^mal fistula 11 easily amenable to treatment by a mere excision 
of the entire traa and a suturing down of the rectal pouch to the skin in 
such a way that the sue of the old opemng is brought outside of the anal 
sphincter In four cases we have dilated these loiv fistulas to permit evacu 
anon of the recium but m view of the case of attaining operative curt of 
the imperforate anus and the fistula it ivould have been better to rnate the 
relatively simple repair in the first few days of life. 

FIsttilas in Maloi — Rectovesical fistula m the male presents extreme tech 
meal difficultiei because of the small sue of the local structures and because 
adequate exposure is hard to obtain through the relatively small penneal 
wound- Of fifteen attempts to close such a fistula at the time the imperforate 
anus was repaired, there were only four m which the tract did not become 
reestablished. Of the thirteen unsuccessful cases, six patients are hving and 
further attempts vnll be made to close the defect at an older age when the 
larger structures mil permit adequate operative exposure Preliminary 
suprapubic cystotiomy and possibly colostomy would aid the haling when 
the sinus u closcd. 

Recto-urethral operungs in the male involve almost the same problems 
as do the rectovesical vancty and the same may be repeated concermng 
their treatment- 

Rectopcnneal fistulas howeser offer little difficulty at early operaDon 
and a satufactory repair can be uniformly obtained when this is attempted 
in the fim few days of life In four instances ive have repeatedly dilated such 
fistulas in order to deby performance of the anoplasty but there is little 
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must Study them separately to gain accurate knowledge of tlie problems 
encountered and the results obtained Tables 20 and 21 summarize the 
number of cured and uncured patients with the various forms of treatment 

TABLE 20 


Methods of Treatment of Fistulas in Females 


Type of Fistula and Treatment 

Abnormality 

Cured 

Abnormality 

Uncured* 

1 Rectovesical 



Attempt to close fistula at same tune imperforate anus was treated 

0 

1 

2 Rectovaginal 



Attempt to close fistula at same time imperforate anus was treated 

21 

13(2) 

Repair of fistula at second operation 

1 

1 (1) 

Dilatation of fistula, nothing else done 

0 

4 

Dilatation of anus (Type 1), nothmg else done 

2 


No operation, died on entry 

0 

5 (5) 

No operation, to be done at eight to nme years of age 

0 

11 

3 Rectopermeal 



Attempt to close fistula at same tune imperforate anus was treated 

10 

0 

Totals 

34 

36 (9) 


* Numerals m parentheses indicate deaths 


Fistulas m 'EemslQS.— Rectovesical fistula was unsuccessfully treated in 
one case by attempting to close it at the same time a Type 3 imperforate 
anus was operated upon by perineal approach Unfortunately, the patient 
has been lost track of and no secondary repair has been attempted 

TABLE 21 


Methods of Treatment of Fistulas in Males 


Type of Fistula and Treatment 

Abnormality 

Cured 

Abnormality 

Dneured* 

1 Rectovesical 



Attempt to close fistula at same time imperforate anus was repaired 

4 

18 (7) 

2 Recto-urethral 



Attempt to close fistula at same tune imperforate anus was repaired 

1 

ns 

Repair of fistula at a second operation 

1 

3 (2) 

3 Rectopermeal 



Attempt to close fistula at same time imperforate anus vas repaired 

14 


Dilatation of fistula, nothmg else done 


1 4 

No operation, died on entry 


1 (1) 

Totals 

20 

28 (15) 


* Numerals in parentheses represent deaths 


When one encounters a rectovesical fistula, it is probably belter to 
make no attempt to correct it until the child is older. This plan is sug- 
gested, because it is almost a technical impossibility to close such a tract in 
a newborn infant. Furthermore, if the anal obstruction is completely re- 
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merit in such a choice, since permanent and good results can be expected 
from early recourse to surgery. The method of operative treatment is the 
same as that in females 


RESULTS OF TREATMENT 

The essential in treatment of these rectal and anal abnormalities is to 
establish a continuity of epithelium between the rectum and skin and thus 
prevent scar formation and constriction. To provide adequate anal control, 
the external sphincter muscle must always be utilized In the stenoses (Type 
i) repeated dilatations are usually all that is necessary, but when tlie anal 
canal is unyielding, it must be excised and the rectal mucosa brought doivn 
to cover the defect. In the membranous imperforate anus (Type 2) simple 
cruciate incision and dilatations suffice The rectal atresias (Types 3 and 4) 
are treated by a perineal operation (when the pouch is low enough) and 
the rectum is brought down to the skin through the anal sphincter muscle 
When the pouch is high and prohibits a successful perineal operation, a 
colostomy should be resorted to. In Type 3 atresias, about 85 per cent of 
the cases are amenable to treatment by the perineal approach In Type 4 
atresias, approximately 66 per cent of the cases are amenable to treatment 
by the perineal operation provided that a colostomy has been previously 
made 

There were fifty-seven deaths in the Children’s Hospital senes, giving a 
mortality of 26 per cent At least seventeen of these deaths were directly 
due to other associated congenital abnormalities and their complications. 
By groups the mortality rates were* Type 1, 8 per cent; Type 2, 1 1 per cent, 
Type 3, 26 per cent. Type 4, 57 per cent 

The lower fistulas (rectopermeal and rectovaginal) are relatively easy 
to close when the rectal obstruction is corrected in the first few days of life 
The higher fistulas (recto-urethral and rectovesical) , however, are very dif- 
ficult to reach through a perineal incision in a newborn infant; hence it is 
found best to delay treatment of such communications until the patient 
attains an age of six to nine years. 
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CRUutlTC Orguiisms. — In a scnci of iso patients at the Children i Hos- 
pital the peritoneal fluid contained a hemolytic streptococcus in eighty five 
and a pneumococcus in thirty five. The types of pneumococci involved have 
not been noted in the majority of previous pubhations but the available 
itudics show a preponderance of Type I In seventeen of our patients for 
whom typmg ivas perfonned there were five of Type I four of Type VI 
two of Type V and one each of Types IV VIII X XI XVIII and XXII 
No conclusions could be draivn relating the type of pneumococcus to the 
seventy of the pcntonitis 

'Paths of InTtsloiL— The avenues by which organisms enter the coclotmc 
cavity cannot be accurately determined. Some authors have conjectured that 
bactena invade the female genital tract and ascend by way of the uterus and 
Its tubes into the pelvic pentoneum This theory of course utterly fails to 
explain the mode of infection id males. It is our belief that invasion by 
w’ay of the uterus occurs but rarely because autopsy examinaaon of our 
fatal female cases has never shown evidence of ascending genital tract m 
fecuon The gaslro-intesUnal tract may serve as a source of infection in rare 
cases m which pathologic examination has shown a severe inflammation of 
all of the entenc coats The IransduiphTagrruiitc lymphatics ha\c also been 
mcnminated, but they certainly cannot be a cominon portal of infection 
because a preceding pneumonia or empyema is rarely a part of the piaure 
The blood Hream is probably the path by which bactena reach the 
pentoneum m most cases. This behef is supported by the frequent occur 
rence of an upper respiratory infection during or just preceding the penton 
itis and by the number of bacteremias which can be demonstrated by 
cultural means. Blood cultures were made on thirty-one of our patients 
Tivelve of these had a pneumococcal infection of the pentoneum and the 
same organum tvas recovered from the blood stream of ten nineteen had 
a Streptococcui hcmolyticus infecuon of the pentoneum and this organism 
was found in the blood of five In short about half the individuals had a 
knoivn blood stream infection and repeated or earlier cultures ivould 
probably have uncovered more cases with a transient bacteremia 

The somewhat higher inadencc of primary pentonius among chanty 
patients than among pnvatc ones suggests that lowered standards of living 
and a diminished resistance might play a role in susceptibility to this type 
of infection 

STHPTOH8 Aim 8ION8 

Pnmary pcntonitis appears wath about equal frequency m males and 
females 

Symptom».-Infants or young children arc most frequently affected, for 
the majonty of paucnti arc less than four yean of age The illness com 
monl> but not alwa>i begins with a head cold or other respiratory tract 
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PRIMARY PERITONITIS 

Grouped together as cases of “secondary” peritonitis are tfiose which 
originate from a focus in some abdominal viscus, such as an inflamed ap 
pendix, a perforated Meckel’s diverticulum, or an ulcerated colon. Quite 
distinct from these is the condition of “primary,” “idiopathic,” or “meta- 
static” peritonitis, which has no focus of infection within the peritoneal 
cavity and which presents quite a different problem of diagnosis, treatment, 
and prognosis The responsible organism in these cases is almost invariably 
a pneumococcus or a hemolytic streptococcus, the latter is about twice as 
common as the former 

Primary peritonitis has been described in all age groups and has been 
observed in elderly individuals, but it is essentially a disease of infancy and 
early childhood Two thirds of the cases occur within the first four years 
of life Peritonitis of this type carried an extremely high mortality rate until 
a few years ago, but the more recent use of chemotherapy, antipneumo- 
coccus serum, improved supportive treatment, and a more logical surgical 
approach are continually increasing the number of recoveries 

PATHOLOGY AND ETIOLOGY 

Exudate.— The inflammatory process diffusely affects the parietal and 
visceral peritoneum and small accumulations of fluid appear between the 
intestinal loops This exudate is thin, slightly cloudy, and contains small 
flecks of fibrin if the streptococcus is present If a pneumococcus is present, 
the fluid tends to be a little thicker early in the course of the disease Later, 
the pneumococcal exudate becomes definitely fibrmopurulent or even 
plastic and the visceral and parietal peritoneum becomes coated with a thick 
layer of fibrin similar to that found in cases of pneumococcal empyema 
The mesenteric lymph glands are pale, swollen, and usually prominent 

Not infrequently, a surgeon opens the right lower quadrant of one 
of these abdomens, and finding the appendix red and injected, will suppose 
that the peritonitis originated there The appendix in such cases is no more 
involved than are other viscera, and appendectomy is a useless, and indeed 
a harmful, procedure Collection of the exudate into isolated pockets of 
pus occurs much less frequently in cases of primary peritonitis than it does 
in those of the secondary type Walled-off abscesses are occasionally formed, 
but it is more characteristic for the peritoneal infection to kill the individual 
quickly, or to disappear completely and leave no traces 
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dullness of abdominal fluid can be made out but rarely Peristaltic activity 
may be found to be increased by auscultation during early stages of the 
infection but it is greatly diroinished m later periods Dry mucous mem 
branei tunlcen eyes inelastic skin and dry coated tongue arc evidences of 
dehydration Rectal exammauon re\'cals diffuse tenderness but usually 
there is no pelvic mass. 

The white blood count is almost invariably elevated^ and vanes be 
tiveen 20000 and 50000 the polymorphonuclear leukocytes are 80 to 90 
per cent or more. The red blood count may be shghtly or moderately de 
pressed, particularly in the streptococcal infccoons of several days standing 
Unnalysis commonly ihoivs an acetonuna but is otherwise not remarkable 

DIPFEHEWTIAI. niAOWOSIS 

There is no ivay deflmtely to differentiate clini cally bctivecn pneumo- 
coccal or streptococcal forms of pentomtis If throat smears or cultures show 
a predominance of one of these organisms the same bacteria may be 
responsible for the pentoneal infection but one can be misled by such an 
assumption A positive blood culture gives good presumptive evidence of 
the type of organism which is affecung the abdomen While it is usually 
impossible pnor to operation to differentiate between streptococcal and 
pneumococ^ forms of pentomm these can usually be distinguished from 
seaindary pentomas. In the present senes a coirca preoperative diagnosu 
of pnmary pentomeu was made m 68 per cent of the cases 

Pnmary pentomas is most likely to be confused with generali^d 
pentoniiu which is secondary to a ruptured appendix. In the latter con 
diuon the symptoms are maxi mal on the ngbt side of the abdomen at the 
beginning of the illness whereas in pnmary pentomtis the pain and tender 
nets arc gcneralued from the outset. An age of leas than three yean imtu 
tion of the illness by a chill and a very stormy course from the start, arc 
all suggestive of a pnmary type of infection Fever and leukocytosis arc 
usually higher with the pnmary form It is unco mm on for patients havmg 
pentomtis of appendice^ ongin to have a temperature over 105® F while 
those havmg a primary pientonitis commonly show a temperature of 104® 
or even 105® F and rarely one below 103® F 

The other condiuon which u particularly difficult to differentiate from 
pnmary pentomtis is pneumonia In its early stages This is especially so in 
small infants, and in fact, it is not too uncommon for the two conditions 
to cooasL In early pneumonia all the symptoms found m pentomtis arc 
likely to be present-vomiting chill high temperature and high leukocyte 
count The chest signs in pneumonia may be slight and hard to demon 
strate and the abdomen is often distended and resistant. An unduly elevated 
respiratory rate and lack of abdominal tenderness arc the most un 
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infection. The onset of abdominal symptoms is sometimes masked by the 
respiratory infection or an accompanying diarrhea When the abdominal in 
volvement has become established, the symptoms are severe and rapidly 
progressive Older children may complain of diflEuse abdominal pain, babies 
exhibit this by crying, restlessness, or irritability Vomiting is frequent and 
may produce marked dehydration A fever higher than that found m other 
types of peritonitis and excessive perspiration are common Diarrhea is 
found in about half of the cases, particularly during the first day of in 
testmal irritation, but it is apt to be followed by constipation 
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YEAR OF LIFE 

Fig 119— Graph showing age incidence of pnmary pentonitis in sixty-nine patients 
I he disease is most common in infancy and early childhood Two-thirds of the patients 
are less than four years of age 

Physical Findings.— On physical examination, the individual appears 
extremely ill The facies is draivn and worn, and the eyes are sunken and 
listless An upper respiratory infection may be present The temperature is 
elevated to 104° or 105® F. and the pube is correspondingly rapid. The 
abdomen is diffusely tender Should an inguinal hernia be present, there 
may be thickening and tenderness along the sac which extends downward 
in the inguinal canal In older individuals the abdomen may have a board- 
like rigidity, but in babies it is more apt to be soft and “doughy.” Some 
degree of distention is the rule, and a protuberant and slightly tender ab 
domen may be the only local findings if the patient is an infant Shifting 
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If pncumococa or itreptococa are thm identified a angle Penrose 
(rigarette) diain is gently inserted doivn into the pelvis (without addiuonal 



Fig ito— SmgiaU treatment of primary peritonldi. j Under local anesthaias a right 
rectui nunde-tpUiung inocon not over « or j cm. long If thU u made below the Infcnor 
lendinouj Imcrlption (which ii oppoaite the umblhcm) very litUc bleeding h encoun 
tered. a Mutclo retracted. Peritoneum being opened, j Intestines presenting- these arc 
not dismrbed. Exudate then taken for culture and Immediate smear 4 If ptire pneu- 
tDococcui or itrcptococois is seen on smear iiothing more Is done except to Insert s 
drain down into the pelvis. 5 Soft agaretie dram just fills the wound No sutures are 
necessary 


aneitheua) and a dry itcnlc dressing u applied. If this minor procedure a 
properly done it is not shocking With the short inojion as recommended. 
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portant factors lending support to a diagnosis of pneumonia An x-ray 
examination will usually clarify this confusing picture 

TREATMENT 

Forms of treatment advocated for primary peritonitis vary from abdom 
inai exploration and appendectomy on the one hand to recent suggestions 
of no operation and chemotherapy on the other We do not agree witli 
either of these extremes and believe that a middle course is usually produc- 
tive of the best results Certainly, there can be no question about the harm 
inflicted by extensive packing, retraction, and manipulation within the 
abdominal cavity in the attempt to find a source of peritoneal infection. 
Appendectomy under such arcumstances is certainly to be condemned 
Such operative measures are followed by a forbidding mortality which in 
some published series has run as high as loo per cent 

Operation versus Chemotherapy.— The present tendency to advise against 
operation and to rely entirely on chemotherapy and supportive measures 
may prove in the long run to give the most favorable results, but we have 
not subscribed to it for three reasons* (i) It is desirable to have a specimen 
of the peritoneal exudate to direct more intelligently the administration 
of chemotherapy and serum treatment Thus, if a streptococcus is present, 
sulfanilamide is preferred, but if a pneumococcus is found sulfapyridine 
(or sulfathiazole) and possibly an antipneumococcus serum will be more 
efficacious A sample of peritoneal exudate for this study can be obtained 
by abdominal tap Risk of injury to the bowel is completely avoided by 
making a tiny abdominal opening and obtaining the material under direct 
vision. (2) The peritonitis may not be a primary one, as supposed, and 
considerable harm may be done by allowing a ruptured appendix to seed 
the peritoneal cavity continually with highly infected material (3) The 
insertion of a dram into the abdominal cavity provides an escape for 
exudate, which diminishes the patient’s toxicity 

Abdoroinal Exploration and Drainage.— For these reasons we advise 
operation— of a very limited sort— for such patients Under morphine seda 
tion and local novocain infiltration of the abdominal wall a small, rectus 
splitting incision % inch long is made in the right lower quadrant (Fig 
120) With two narrow finger retractors to separate the wound edges, the 
peritoneum can be adequately exposed and slit open for about % inch 
Without disturbing intestinal loops, the operator is now able to obtain a 
sample of peritoneal fluid on a swab, or to suck it up in a syringe If this 
is odorless and has the other characteristics of pneumococcal or strejito 
coccal pus, a primary form of peritonitis should be suspected at once, and 
nothing further done until an assistant can smear, stain, and mici oscopically 

examine some of the pus 
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dehydration ihould be Erst controlled by administration of subcutaneous 
and intravenous fluids saline or glucose. If anemia is marked or shock is 
evident, a transfusion is in order Gastric lavage will dimmi sh retching, 
vomiting, and the dangers of aspiration- A few hours spent in this ivay are 
extremely beneficial and early opcratioa is meant to include this p>rc 
operative treatment when it is indicated- 

Aftcrcare —The afteraurc of the patient is of utmost importance A high 
Fowlers position ihould be constantly maintained- Morphine every four 
hours by the clock for a day or t\yo iviU give much needed rest. Constant 
gastuc siphonage should be instituted and contmued as long as there is any 
intestinal or bile stained flmd returned by the tube Water may be drunk 
as desired, for it helps to moisten the mouth and keeps the suction apparatus 
clean Milk and sobd foods must be wthheld A flaxseed poultice or hot 
water bottle on the abdomen every two or three hours is helpful A tent 
with high concentration of oxygen (go to 95 per cent) is a valuable adjunct 
m the treatment of abdominal distcnaon The water balance is main ta in ed 
by mtravenous injections of 10 per cent dextrose solution and hypodcr 
moclyses of physiologic solutions of sodium chJondc Blood transfustons arc 
liberally employed for anemia or hypoprotemcmia- 

The constant gastnc sncuon may be necessary for four or five days or 
more After it is discontinued semisolid food should be started with caution 
Phynaanj someumes interpret a fallmg temperatuxe a flat abdomen and 
disappearance of vomiting as sure signs of recovery and hence prescribe 
the return to a normal diet All too often this decision is followed by reap- 
pearance of distention and fever which might have been avoided by restrict 
mg the intake of food for several more days. The wound should be dressed 
frequently enough to keep it dry The abdominal dram should be loosened 
from Its bed on the fifth day and pulled out a httle each succeeding day 
so that It IS completely removed by the eighth or mnth day It is of interest 
that only three patients in our senes required an enterostomy for intestinal 
obstruction following pnmary pentonius 

Chamotherapy — Sfrepfococcol Penfonitu — In pnmary pcntonitis of the 
streptococcal type specific treatment with sulfanilamide ihould be started as 
soon as the patient is returned from the operating room At first the drug 
may be given by hypodcrmoclyiis of an o 8 per cent solution m physiologic 
sodium chlonde and later it is contmued by oral administration of crushed 
tablets when the paoent is able to tolerate fluids by mouth Dunng the first 
day of treatment dosa of about * grams per pound of body weight in twenty 
four hours will usually be suffiaent to establish an optimum level of about 
10 mg per 100 cc- of blood After twenty four hours the dose shonld be 
reduced to about i gram per pound for each tiventy four hours that it u 
continued Since tlic drug is excreted rapidly a calculated tiventy four hour 
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the abdominal opening will be just large enough to accommodate a drain 
without placing a single suture in the wound. The information gamed from 
this simple exploration permits immediate institution of intelligent specific 
therapy for primary peritonitis If the small opening reveals a foul-smelling 
pus, a ruptured appendix can be suspected, ether anesthesia can be given, 
the incision enlarged, appendectomy performed and drainage instituted 
Should Supportive Treatment Be Given Firsf^— On the assumption 
that peritoneal drainage is of value— and we believe that it is definitely so— 
the question arises of whether it is better to perform this immediately or 
to defer it for some days or weeks while general supportive (“Ochsner”) 
treatment is administered Prior to 1929 it was our custom to undertake 
immediate operation and the overall mortality was 65 per cent. From 1929 
until 1936 we experimented with more conservative treatment, which con- 
sisted of Fowler’s position, sedation, gastric suction, withholding of food, 
administration of parenteral fluids, etc , with postponement of operation 


TABLE 22 

Mortautv Rates with Different Forms of Therapt in 120 Cases of Primary Peritonitis 


Type of Peritonitis 

Immediate Abdominal 
Drainage 
(Prior to 1929) 

Supportive Treatment — 
Abdominal Drainage 
Some Days or Weeks 
Later 

(1930-1930) 

Early Abdominal 
Drainage plus Cbenio- 
therapy or Serum 
Tlierapy 
(1037-1940) 

Pneumococcal perit- 
onitis 

00% 

83% 

12 6% 

Streptococcal perit- 
onitis 

05% 

70% 

22 2% 

All cases of primary 
pcntomtis 

06% 

73% 

17 0% 


for some days In a few cases abdominal drainage was not done until two 
or three weeks later With this change in treatment several patients for 
whom little hope was held at the time of hospitalization happily recovered. 
However, upon extension of this series it was found that the overall mortal- 
ity was higher than it had been pieviously with early operation. Therefore, 
since 1936, we have returned to early operation in all cases, following this 
whenever possible with sulfanilamide, sulfapyndine, sulfathiazole, or anti- 
pneumococcus serum, as seems best for the particular case The various 
mortality figures in these three periods of therapeutic practice— (1) imme- 
diate operation, (2) delayed operation, and (3) early operation plus 
specific therapy-are summed up in Table 22 

We do not wish to imply that these children should be rushed into 
the operating room as soon as they arc hospitalized Severe toxicity and 
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Type I lerum u usually prepared from the horse but tome of the other 
types have now been obtained from rabbits * The use of rabbit tcrum has 
considerable advantage m that one rarely finds a patient who is already 
tensiUve to it and hence the scrum can be administered ivithout delay 
Furthermore rabbit serum wll not sensitize the individual to equine pro- 
teins— a fact of tome importance if tome subsequent illness should require 
the use of a horte sctuhl 

Serum Semittvtly —Before ipeafic anupneumococcus tcra are injected 
precautions must be taken to determme the presence of any existing tcnsi 
nvity A careful inquiry should be made regarding previous injections of 
serum or mamfestationt of allergy An intraderraal or an ophthalmic test 
should be made ivith ^0 cc, of a 1 10 dilution of the tenim which is to be 
employed If this it negauve in one half hour therapcuuc doses can be 
started but epmephrin solution should ahvayi be available for immediate 
use 

Adminulratton and Dosage —Scjum is given excluiivcly by the intra 
venous route. Imtially 1 cc (approximately jooo units) of the tcrum in 
10 cc. of salin e u given slowly to ascertain that the intravenous injection of 
thu protein ivill not have any undesirable effects If there is no untoward 
reaction to thu m an hour 50000 to 100000 units (according to the 
patient s toxiaty and site) are then admimstered. TTiu u repeated at twelve 
hour intervals until there is ngmficant abatement of the fever f The total 
doses of scrum m our cases averaged 350000 units ranging from a min 
unura of 66000 units (in a thirty-one month-old girl) to a maximum of 
900 000 umts (m a seventeen month-old girl) The total amount in most 
cases ivas adimnutcred dunng nventy four to forty-eight houis but m some 
instances it ivas distributed over a four-day penod The amount of antibody 
required appears to vary greatly from patient to patient, so that the clinical 
course of the individual is the best guide for directing the specific therapy 
which should not be discontinued until defimte improvement has been 
manifested. 

To mimmize reactions, slowness of injection is deemed of great im 
portancc. This u faalitated by diluting the serum m from 5 to 10 volumes 
of physiologic solution of sodium chloride. Small quantities can be delivered 
from a standard syringe If the antecubital veins arc inaccessible or throm 


Rabbit indpDeumococcm icn far Typo I to XXXIII indmive ire now conuno 
diUy prepired by the Lederle Libonitorie* Inc. Typo VI ind XXVI ind Typo XV 
ind ire comidtred to be identiciL 

t In tdulti the Francu lAin tat (with capnilar orbohydreto from the type of pneu 
mococna tmder comideredon) Indloto in fifteen or twenty mlnuto If the mtlent hu 
1 niffiaenUy high iniJbody Uter If the test is posidte. the individual hu^raiUtloe 
fro indoles indlt U unnecetsary to admlnlaer more senm. UnfortunatelT dm toi 
rs not reliible In the first two or three )ears of life. 
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dose should be divided into four portions which are given at six-hour 
intervals 

The fluid balance in these extremely sick patients is apt to change 
rapidly and accordingly the blood concentration of sulfanilamide is apt to 
rise above or fall belorv the optimum concentration It is therefore essential 
to deteiTnine the blood sulfanilamide level frequently as a guide for sub 
sequent dosage Regardless of any disturbing cyanosis or delirium, sulfan 
ilamide should be continued in maximum dosage until there is distinct 
clinical improvement If it is discontinued before the fever has fallen belorv 
100° F, theie may be a recrudescence of tire infection It is not possible to 
state dogmatically horv long drug tlierapy must be maintained, but m our 
cases the average rvas five to six days, while in one individual it was as long 
as ten days Some degi'ee of anemia develops in almost all of these patients 
since red cell destruction results from both streptococcal infection and drug 
reaction Repeated small transfusions should be given to maintain tlie red 
cell count between 4,000,000 and 5,000,000 

Pneumococcal Poitonitis —In those patients witli pneumococcal infec- 
tion it has been our policy to employ chemotherapy, and also serum therapy 
ivhenever this is available Because of the superior bacteriostatic activity of 
sulfapyi idme and sulfathiazole against the pneumococcus, tliese drugs are 
piefeired to sulfanilamide. Sulfathiazole is less toxic to the patient and yet 
apparently has about the same potency as sulfapyridine against the pneumo- 
coccus Sodium sulfapyi idme and sodium sulfathiazole* are highly soluble 
and can be easily administered by the intravenous route as a 1 to 5 per cent 
solution in physiologic saline j A massive initial dose of 1 grain per pound 
of body iveight is given In die following tiventy-four hours 1 gram pc’” 
pound of body weight is given, and diis dose is divided into at least four 
parts, to be administered at six-hour interv'als The concentration of sul- 
fap^Tidine or sulfadiiazole in the blood is apt to build up quickly, hence, 
It IS important to determine this figure after the first twenty-four-hour 
period, and to reduce the subsequent administrations to about 14 grain per 
pound for each nventy-four hours Blood levels of 4 to 6 mg per 100 cc 
aic optimal for sulfapyridine or sulfathiazole 

Serum Therapy in Pneumococcal Infection — Wlien lanceolate, gram 
positive diplococci are seen in a smear of the peritoneal exudate, a Ncufcid 
t\ping should be done immediately on the fresh material, or if this is not 
possible, the test should be made on organisms grown from a culture Tf 
a serum can be procured for the specific type vhich is identified, arrange- 
ments should be made for employing it at once Fortunately, many pneu- 
mococci imading the peritoneum are of Tspe I, for vhich scrum is vidclv 
available from state bactcriologic laboratories and commcrdal drug houses 

* Kinrllv supplied to w on iriil bs F R Squibb ind Sons 

+ These dniqs nppnrcntb, lose tbcir cfrcctiscncss if hented in plurosc solutions 
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one u available) for pneumococcal infcctioni (5) Use of comtani gastric 
iiphonage and ^gh-conccntration oxygen tent to relieve abdominal diiten 
tion and vomiting (6) Maintenance of ^equate fluid and caloric intake 
by parenteral routes (7) Repeated small blood transfusions to combat 
anemia and hypoprotcinenua. 
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bosed, a 24-gauge needle can be used and the serum injected into small 
veins of the extremities or scalp Large amounts of serum are better given 
through a standard intravenous infusion set by injecting the material into 
the rubber tubing of a constant intravenous drip 

Antisera Plus Chemotherapy —It is probably unnecessary to give both 
antisera and chemotherapy to all cases of pneumococcal peritonitis in order 
to obtain satisfactory results. Both of these have been given to most of our 
patients, since it was thought advisable to employ all of the weapons which 
were at our disposal More recently, a few patients have been treated by 
chemotherapy alone and have recovered satisfactorily. This raises the pos- 
sibility that the expense of sera (which is considerable in some commu- 
nities) may be avoided by using only chemotherapy. If a given patient is not 
too ill, sulfapyridme or sulfatlnazole can be tried with the idea of adding 
antisera twelve or twenty-four hours later if the clinical course is not satis- 
factory. 

RESULTS OF TREATMENT 

Mortality rates in primary peritonitis have been universally high until 
the last few years Some estimate of published statistics can be gained from 
Table 23 

TABLE 23 

MonTALiTT Rates in Pneumococcal and Streptococcal Peritonitis 


* Senes by early drainage, supportive treatment, and specific chemotherapy or serum therapy 

The reduction of mortalities in our series to 12 per cent and 22 per 
cent, respectively, for pneumococcal and streptococcal peritonitis reflects 
the efficacy of the program of treatment, which may be summed up as 
follows* (1) Early incision and drainage of the peritoneal cavity under 
local anesthesia with minimal manipulation (2) Rapid identification of 
the organism from the peritoneal cavity (3) Immediate postoperative in- 
stitution of sulfanilamide therapy by hypodermoclysis for streptococcal 
infections (4) Immediate postoperative intravenous administration of 
sodium sulfapyridine (or sodium sulfatlnazole^ and specific antiserum (if 
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one u available) for pneumococcal infections (5) Use of constant gastne 
iiphonage and high-conccntrauon oxygen tent to relieve abdominal duten 
non and vomiting (6) Maintenance of adequate fluid and calonc intake 
by parenteral routes (7) Repeated small blood transfusions to combat 
anemia and hypoproteinemia 
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CHAPTER XV 


APPENDICITIS 

Incidence.— Inflammation of the vermiform appendage is the most com 
mon lesion requiring intra-abdominal surgery in childhood Appendicitis 
IS still a highly important problem because of the great frequency of the 
condition, and because it continues to be responsible for many preventable 
deaths Although the mortality rates in first-class hospitals have been grad 
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YEAR OF LIFE 

Fjg 121 —Graph showing age inadence of acute appendicitis in 940 children The 
condition is rare in the first year and is uncommon in the second year of life (in contrast 
to idiopathic pentonius, Fig 119) 

ually improving, this does not reflect the state of affairs m the population 
at large. According to Sperling and Myrick,^^ appendicitis accounts for 
20,000 deaths (patients of all ages) annually in die United States, the high- 
est mortality rate in any civilized nation of the world. The general death 
rate in Massachusetts per 10,000 children under ten years of age was 66g 
in 1920, 324 in 1930, and 180 in 1936, and the death rate for children with 
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appcndiaoi was 8 x in 1920 15 9 m 1930 and 106 m 1936 Only pncu 
monu and acadcnts exceed appendiatis as a cause of death m this age 
group Of each eighteen or twenty children who now die one succumbs to 
appcndiatu 

DlflereJice* in Appendlcltli in Chhdnn and in Adnlti.— While appendiatis 
u the same disease in the adult and the child the reactioas may be quite 
different in these two types of mdividuals The physician who tries to fit 
the same therapy to both groups tviU often invite and frequently meet, 
disaster In children an accurate and early diagnosis is more difficult, and 
generalized peritonitis occurs in a high percentage of cases To obtain rea 
lonably good results wth appendiatis m children it u necessary to rccogmxc 
that the cntcna for establishment of a diagnosis arc different, that the un 
treated disease runs a more rapid and deadlier course and that somewhat 
different therapeutic pnnaplei must be used for combating the condition 

PATHOLOGY 

Inflammauon of the appendix begins m the mucosa or submucosa with 
leukocytic mfilcrauom vascular engorgement, edema and hemorrhage 
This progresses to ulceraaon of the mucosa and accumulauon of purulent 
exudate wthin the appendiceal lumen It is charaaensne for the process 
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fccalilh or s\volltG mucosa, tor a few hour* this is clear but sooa fibnn and 
leukocyte* accumulate and make it a thin cloudy odorless but stenle 
exudale Bacteria may then invade such a medium by rupture of the ap- 
pendiE« or by traversing a highly inflamed but still intact appendiceal ivall 
In the natural course of the disease checking of the inflammation tviU 
depend upon the immunity of the individual and upon the availabihty of 
mobile structures for walling o§ the process. The complete encirclement 
and enclosure of the appendix in a protective omental sheath takes place in 
some fortunate rrtxn. A less effective mode of defense appears when loops 
of intestines meicntery cecal ivall, or parietal peritoneum become adherent 
to one another to form a pocket which encases the appendix and any pus 
which may surround it. If these ivallmg-off reactions fail to limit the infec 
non rupture of the appendix contaminates the general peritoneal cavity 
Once this has occurred, the spread is very rapid because of the fluid medium 
which is present by this time. While a generalized pentomus u a supreme 
menace to the Ufe of the individual a final defense is still possible by a 
gathering of the exudate into one or more regions of the abdomen to form 
localized abscesses 

Much has been said about the danger of purgatives in patients with 
acute appendiaoi. There is adequate statutical evidence to shotv that castor 
oil or other active laxativa will greatly increase the intestinal and appen 
diceal perlstalsu so that perforation and dissemination of infection are more 
likely to occur 

The bacteriology m cases wth abscess or peritonitis is variable. In 
many such pentoneal culture* there are doubtless important organisms 
which are lost sight of when there is a luxuriant overgrowth of colon baal 
lus. In a sene* of 356 pentoneal culture* which shoved subsequent growth 
the following identifications were made 

Colon bicflloi 
Entenxoccu* 

Streptocoeem hjcnMslTtiau 
Streptococcus nonhaemolyticus 
SuphylocDCcm aorem 
etnn ocoeem 
Mixed (Intetcmal) 

Other oT^fanlnni 

ETIOLOOT 

Not much u knoim about the etiology of acute appendiatU. The 
greater frequency of the dueaie at certain penodj of the year when reipira 
tory infectiom are common juggau that certain otganumi have a predtlec 
lion tor localiied mvajion of the vermiform appendix but there u httle 
itatlrdcal evidence to lupport euch a hypothou Hemever a hiitory of 
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then to spread outward to involve the muscularis and serosa. Distention of 
the appendix or thrombosis of its vessels diminishes the blood supply to 
the organ so that gangrene and rupture may follow. In the course of the 
disease fibrin is poured out on the serosal surface so that light adherence to 
near-by structures tends to take place, particularly to the omentum if it is 



Fig 123 —Photographs of six speamens which were removed because of acute ap- 
pendicitis The base of the appendix is at the left in each picture /, Opened appendix, 
necrosis of mucosa only at the Up of the organ 2, Opened appendix, with diffuse necrosis 
of entire mucosal lining 5, Acutely inflamed appendix, with marked swelling and edema 
Appendix with inflammation limited to its bulbous tip 5, Acutely inflamed appendix 
surrounded by a protecting sheath of adherent omentum whicli was exased with it 
Longitudinal section of a gangrenous appendix and a protective mass of omentum which 
encased the distal half of it 

long enough to reach to the iliac fossa This defense mechanism for localiz- 
ing infection is efficient in older children and adults, but it is poor in in- 
fants and younger children in whom the omentum is short, thin, and almost 
devoid of fat 

Fluid is poured into tlie peritoneal cavity when the appendiceal veins 
are thrombosed, or when the appendiceal lumen is blocked by exudate. 
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or iwoUcn mucossu For 2 few hours this is dear but soon hbrm and 
leukocytes accumulate and make it a thin doudy odorless but stenic 
exudate Bacteria may then mvade such a medium by rupture of the ap- 
pendu or by traversing a highly inflamed but soil intact appendiceal tvall 
In the natural course of the disease checking of the inflammauon iviU 
depend upon the immunity of the individual and upon the availability of 
mobile structures for walling off the process. The complete enardement 
and cndoiure of the apjjcndix m a protective omental sheath takes place in 
some fortunate cases. A less effective mode of defense appears when loops 
of intcstmes mesentery cecal wall or parietal peritoneum become adherent 
to one another to form a pocket which encases the appendix and any pus 
which may surround iL If these wallmg-off reactions fail to limit the mfec 
non, rupture of the appendix contaminates the general peritoneal cavity 
Once this has occurred, the spread is very rapid because of the fluid medium 
which IS present by thu time While a gcncrahrcd pentonitii is a supreme 
meiucc to the bfc of the individual a final defense u still possible by a 
gathenng of the exudate into one or more regions of the abdomen to form 
localized abseesjcj 

Much has been said about the danger of purgatives m patients with 
acute appendiatis. There is adequate statutical evidence to show that castor 
oil or other acave laxatives will greatly increase the intestinal and appen 
diceal penstalsu so that perforaaoo and duseminadon of infection are more 
likely to occur 

The bacteriology in cases with abscess or pcntomtis is variable In 
many such peritonea] cultures there arc doubtless important orgamsmi 
which arc lost sight of when there is a luxuriant overgrowth of colon baal 
lus. In a senes of 356 peritoneal cultures which showed subsequent growth 
the following identificaaons were made 


Colon btdllai aoi 

Enterococoii 4 

StreptocDceni h*einoIytlcu» 5 

Streptococens nonluemal^cu* 1 

StsphylocDCCiu larciu j 

Pneumococcui ^ 

Mixed (Intetdnxl) 

OtliCT orpmlim* xi 


ETIOLOOT 

Not much u knoTO about the etiology o£ acute appentUatu. The 
greater frequency of the diseaje at certain penodi of the year when retpira 
tory infections are common inggesu that certam organisms have a predilec 
non for localized mvasion of the vermiform appendix, but there is httle 
itansucal evidence to support such a hypothesis However a history of 
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respiratory infection preceding the onset of acute appendicitis is not un- 
common. The fact that early stages of appendicitis do not show uniform 
involvement of all layers of the organ is rather against the theory of a 
hematogenous origin of the lesion. 

The frequency with which inflammation originates in the inner coats 
of the appendix tends to support the thesis that obstruction to its lumen 
IS important in causing appendicitis Wangensteen and his colleagues ex- 
teriorized and artifiaally obstructed appendices in humans (adults) and 
then demonstrated suflicient formation of mucus to raise the mtra-ap- 
pendiceal pressure to figures approaching the systohc blood pressure. This 
rising tension of the entrapped secretory products was sufficient to bnng 
about ischemia and necrosis of the appendiceal walls It is therefore reason- 
able to believe that a fecalith or inspissated material which obstructs the 
appendiceal lumen plays an important part in tlie onset of inflammatory 
disease of the organ The frequency with which fecaliths are found in 
gangrenous or ruptured appendices lends strong support to this view. That 
this is not a universal factor is proved by those cases in which no fecalith, 
foreign body, hyperplastic lymphoid tissue, or other form of obstruction 
can be demonstrated 

There is a strong impression that an appendix which has been once 
acutely inflamed and allowed to subside spontaneously is quite apt to have 
another infection at a subsequent time This is presumably true because 
scar tissue forms in a place in which it blocks the drainage of the organ 

SYMPTOMS AND SIGNS 

Difficulty in recognition of acute appendicitis in young children has 
been often emphasized, but the more skill one has in managing patients of 
this age the rarer will be the errors in diagnosis. Certainly it is possible in 
most cases to identify the condition before peritoneal involvement has taken 
place. To do this in the less clear-cut instances requires careful examination 
by an experienced physician or surgeon If the diagnosis is in question and 
It is impossible to reexamine the child at home at one- or two-hour intervals, 
It is wise to advise hospitalization for a day or tivo to permit adequate 
obser\^ation. Certainly the triad of abdominal painj vomiting, and slight 
jever must be considered as appendicitis until proved otherwise 

Age and Sex Incidence.— The youngest individual in the Children’s Hos- 
pital series with acute appendiatis was six months old, but younger patients 
have been reported. Appendiatis is quite rare in the first year of life, is 
infrequently found in the second year, but from then on it becomes com- 
mon More cases are seen in the period from six to twelve years than in the 
period from one to six years The disease is slightly more frequent in males 
than in femaIes-54 per cent against 46 per cent in our senes This ratio is 
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togi^tfhar higher t han the predominance of males over females in the gen 
cral populatioiL 

Symptfimt P/un —The usual hutory IS one of acute abdominal pain 

followed by nausea and vonuting The pam is apt to begin around the 
umbilicus or in the epigastrium but often children are vague and inaccurate 
about describing their complaints and the physician fails to chat a story 
of early penumbihcal discomfort. After a variable number of hours the 
pain is most mtense m the right lower tjuadrant When a child is seen in 
rhii stage the seventy of hii current trouble* may make him forget and even 
deny that he previously had any penumbihcal symptoms, Pam of ap- 
pendiceal ongm IS occasionally maximal m the right upper quadrant be 
cause of an mcomplctcly rotated colon If the inflammation advances to a 
spreading involvement of the pentoneum pam ivill become diffuse and 
severe Appendiceal pam is apt to be constant but it may be colicky because 
of obstrucDon of the appendiceal lumen (by fccahth swollen mucosa^ or 
a kinking of the organ) 

Fomihng— This is an almost umveraal Ending in acute appcndiatis 
with children and only rarely 15 it absent Vomiting may occur only once 
or twice or it may be repeated and penistent Fever of 100" to 101® F is 
the rule but the temperature may be normal pamculaxly if the child has 
been exposed to cold while being brought to the physician or hospital 

A temperature above 102® F is rare unless pentonitis has set m in 
which case it may reach 103® F or more. The bowel movements may be 
normal but constipation is common An mflamed appendix which lies 
against the lower sigmoid or a spreading pcntonids which irritates the 
mtestinal tract will both produce a diarrhea Urmary symptoms arc usually 
absent, but frequency or pam on voiding suggests that an mflamed ap- 
pendix hes against the nght ureter or the urinary bladder 

A history of recent upper respiratory infection is obtained m about 
one fifth of the cases. This may be only inadental but one often gains the 
impression that the preceding respiratory disease ivas the forerunner of the 
abdominal infection Intestmal disorders prmapally acute enteritis arc 
found m some case* and any important changes for the ivorsc m a patient 
with gastro-ententu should arouse the physician s suspiaons of a super 
imposed appendiatis Appendicitis may occur at any time durmg the acute 
exanthemata of childhood particularly measles. Hence the onset of abdom 
inal symptoms during one of these infections should make one mindful of 
thu possibility 

Tedmic of Phyilcjd Exjuninadon,— To menuon here the technic of phys- 
ical examination m children may appear superfluous but if the physician 
!i mindtul of a fei? details he will be able to gain the maxtmura amount 
of information from thu ponton ot hii study An examination irhich u 
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respiratory infection preceding the onset of acute appendicitis is not un- 
common. The fact tliat early stages of appendicitis do not show uniform 
involvement of all layers of the organ is rather against the theory of a 
hematogenous origin of the lesion 

The frequency with which inflammation originates in the inner coats 
of the appendix tends to support the thesis that obstruction to its lumen 
IS important in causing appendicitis Wangensteen and his colleagues ex- 
teriorized and artificially obstructed appendices in humans (adults) and 
then demonstrated sufiicient formation of mucus to raise the intra-ap 
pendiceal pressure to figures approaching the systolic blood pressure. This 
rising tension of the entrapped secretory products was sufficient to bnng 
about ischemia and necrosis of the appendiceal walls. It is therefore reason- 
able to believe that a fecalith or inspissated material which obstructs the 
appendiceal lumen plays an important part in tlie onset of inflammatory 
disease of the organ The frequency with which fecaliths are found m 
gangrenous or ruptured appendices lends strong support to this view. That 
this IS not a universal factor is proved by those cases m which no fecalith, 
foreign body, hyperplastic lymphoid tissue, or other form of obstruction 
can be demonstrated 

There is a strong impression that an appendix which has been once 
acutely inflamed and allowed to subside spontaneously is quite apt to have 
another infection at a subsequent time This is presumably true because 
scar tissue forms in a place m which it blocks the drainage of the organ. 

SYMPTOMS AND SIGNS 

Difficulty in recognition of acute appendicitis in young children has 
been often emphasized, but the more skill one has in managing patients of 
this age the rarer will be the errors in diagnosis Certainly it is possible in 
most cases to identify the condition before peritoneal involvement has taken 
place. To do this m the less clear-cut instances requires careful examination 
by an experienced physician or surgeon If the diagnosis is m question and 
It is impossible to reexamine the child at home at one- or two-hour intervals, 
It is wise to advise hospitalization for a day or two to permit adequate 
observation Certainly the triad of abdominal pain, vomiting, and slight 
fever must be considered as appendicitis until proved otherwise 

Age and Sex Incidence.— The youngest individual in the Children’s Hos- 
pital series with acute appendicitis was six months old, but younger patients 
have been reported Appendicitis is quite rare in the first year of life, is 
infrequently found in the second year, but from then on it becomes com- 
mon More cases are seen in the period from six to twelve years than in the 
period from one to six years The disease is slightly more frequent in males 
than in females-54 per cent against 46 per cent in our series This ratio is 
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evidence of inflammatory m\oUement of the panctal pcntoncum A low 
lying pelvic appendix may give exquisite tcnderncu by rectal examination 
which u not felt by abdominal palpation If the disease has been present 
for five or six days or more a ivalled-off abscess may possibly be felt by 
rectal or abdominal palpation If gencralired pentonids complicates the 
piaure tenderness is ivndespread and marked. Ehatation of rebound tend 
cmcss IS difficult except m older and more cooperative children. 

Likeivisc a positive psoas or obturator sign may be hard to detect. 
Irritation of the psoas muscle by an abscess or inflamed appendix is more 
apt to be recognized by noung what position the child assumes when left 
undisturbed for there ivill be a tendency to he ivith the nght thigh partially 
flexed- 

ULBORATOBY DATA 

Routine laboratory procedures should include a wlute blood cell count, 
a differential count, and a unne examination Leukocytosis to Icv’cls of 12 
000 to 20000 u common counts above the latter figure arc apt to imply 
that a local or generalized pentomus exists. The polymorphonuclear ratio 
u commonly inaeased to 85 or 95 per cent While leukocytosis of some 
degree is pracucally always found m acute appendiatis gangrene or even 
spreading pentonitis vnthout leukocyrosis is found m rare instances. 

Unne examination usually shows acetone or other ketone bodies The 
sediment should be examined to rule out infection of the urinary tract, but 
It must be remembered that imtation of the ureter by adjacent appcndiaoi 
can nuke a few white or red blood cells appear in the unne 

Roentgenologic examination has been used m some clmici to determine 
the question of free gas in the peritoneal cavity in order to differentiate 
ruptured from nonruptured appendiadi. This procedure is univarninted 
and has little practical importance x Ray studies of the chest have great 
lalue in cases of suspected appcnftiatis when there is any question of de- 
tectmg and rulmg out a central pneunioaia 

DorKREirriAi diaowosis 

TTie commonest diseases which offer difficulties m differential diag 
nosij arc bronchopneumonu pyelitis idiopathic pentonitii acute (non 
tuberculous) raescntenc adenitis and acute entenm. It is important to 
recognize pneumoTna and urinary tract mfectioni because an erroneous 
diagnosis of appendiatis in such cases may lead to operations which arc 
harmful If a child should have idiopathic peritonitis the incorrect diag 
nosu of appendiatu is not particularly harmful because laparotomy and 
drainage (mthout exploration of the abdomen) u the procedure of choice 
In the presence of mescntenc adcmtis, operation for a supposed appendiatis 
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hurried, rough, and in the wrong order will only agitate the child and pro 
duce a crying, alarmed, and uncooperative patient. The common routine 
of starting with the head, gagging the child with a throat stick, upsetting 
him with a cold stethoscope, and then suddenly palpating the abdomen with 
a heavy hand is almost certain to give an unreliable impression of the 
presence or absence of abdominal inflammation. The findings under such 
circumstances are apt to be misleading and the resulting diagnosis is often 
incorrect. It is essential to gain the child’s confidence before proceeding 
with the examination, in spite of the fact that this may take as long or 
longer than the actual examination itself. A great deal of patience is often 
required to accomplish this, but the time is well spent 

Everything which can be learned by inspection should be noted first. 
The general appearance of the child, the luster or sunkenness of the eyes, 
the dryness or perspiration of the skin, the position of the legs, the mani- 
festations of pain and the rate of respiration will frequently give consider- 
able information regarding the seat of pathology, the extent of the lesion, 
and the degree of toxicity 

Very gentle superficial palpation must precede deep palpation and will 
usually give more valuable information than the latter, which may throw 
the whole abdominal musculature into spasm. If one part of the abdomen 
appears to be tender, this should be avoided until all other parts are ex- 
amined A warm hand which is applied slowly and gently and kept on a 
tender area without moving will often give more information and upset the 
child less than will a palpating hand which is hastily moved from one 
region to another If pneumonia or pleuntis is the basis of the patients 
complaints, abdominal spasm will gradually disappear if the observer’s hand 
takes over the function of splinting the lower chest wall Spasm which re- 
mains in spite of continued manual pressure on the abdomen is an indica- 
tion of peritoneal irritation. Palpation should always include bimanual 
examination of the kidney regions to rule out renal disease 

Abdominal auscultation may reveal augmented penstalsis if there is 
a spreading peritonitis, or a diminished peristalsis if there is a local infection 
or a longstanding peritonitis 

A complete general physical examination should follow the abdominal 
inspection and palpation Digital rectal examination should be left until 
the last 

Tenderness.— The appendix of the child is larger in relation to the si/c 
of the abdominal cavity than is that of the adult, and the mesoappendix is 
correspondingly longer and less fixed Therefore, the point of maximal 
tenderness may vary more in location than it does in the adult It may 
appear near the midline, well down in the pelvis, or even out in the right 
flank If tenderness is accompanied by involuntary muscle spasm, this is 
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dom of the abdomen (t) nonnal or only sbghtly elevated temperature, 
and (s) white counts which are not appreciably elevated wll finally con 
Vince a consacntious physician that there is no pathology ivithm the ab- 
domen requmng surgery Several houn delay in making such observatiOM 
mil usually do no harm even if appcndiatis u present, and a number of 
tuclexs laparotomies can be thereby avoided However if -my reasonable 
suspiaon penuts about the possibility of appendicitis laparotomy should 
be undertaken. 

ConatlpatioiL— Constipation can cause abdominal pain, nausea and even 
roimting which may be confused with appendiatis. A normal temperature 
and white blood count are the rule but there may be shght tenderness in 
the right lower quadrant when the cecum is distended If the boivcls have 
not been movmg well or if fecal concretions can be felt mthin the reaum 
or along the sigmoid it is pennusible to presenbe a ivann soap-suds enema 
and observe the child again wthin an hour or nvo If constipation is the 
cause of the complaints thu treatment ivill almost certainly relieve the 
symptoms whereas little or no nsV. is involved if acute appcndiatis really 
exists, 

Gistxo-onteritii.— This may be confused with appcndiatis A history of 
a similar condiuon in other membm of the family or a diarrhea vnthout 
ngnificant abdominal tendemets tend to rule out appendiatis Gastro- 
ententas and vomiang may give mild or diffuse abdominal tenderness by 
retching and straining of the abdominal ival! but there is little or no local 
iradon of the tenderness such as u the case ivith appendiaui If diarrhea u 
t manifcstatioa of an inflamed pelvic appendix or a spreading pcntomtis 
these should be readily suspected by marked tenderness on rectal or ab- 
dominal examination 

Anomallei of the Right Ureter —A kidney which is blocked by a stricture 
at the urcteropclvic junction by an aberrant blood vessel crossing the 
ureter or by a ureteral stone may give fever nausea vomiting and abdom 
inal pain but the pain and tenderness arc maximal in one of the flanks. 
The unne may or may not contain white cells according to the presence 
or absence of supenmposed infection If the abdominal complaints ha\*e 
been recurrent or if there is a reasonable possibility of urinary tract path 
ology It u desirable to perform intravenous pyelography A considerable 
number of paaents come to the attention of urologists for complaints which 
persist after appendectomy and adequate studies then make it evident that 
the ureter has actually been the scat of the important pathology 

ChronJc ClcatrliiDg Enteritli.— Thu is a chronic inflammatory condiuon 
which has been described under many names including regional ileiut 
and nontuberculous granuloma of intestine. It may invoUe the colon or 
small intestine partiailarly the latter and u most common m the terminal 
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IS not particularly harmful, but it is not very satisfying to the surgeon to 
open the abdomen unnecessarily. 

Bronchopneumorua.— This may be suspected by a higher fever, a higher 
leukocytosis, and an increased respiratory rate. In early stages of the disease 
or if the pneumonia is central in location, auscultation and percussion of 
the chest may give normal findings. Abdominal spasm may accompany 
pneumonia, but will gradually disappear if a supporting hand is laid on 
the abdomen and maintained there steadily for a few minutes When this 
differential diagnosis is in question, a roentgenogram of the chest should 
always be obtained 

Pyehtis.— Pyelitis or other infection of the urinary tract can usually be 
differentiated by a higher fever, white cells in the urinary sediment, and 
tenderness which is maximal over one of the kidneys 

Idiopathic Primary Peritonitis.— When this results from streptococcal or 
pneumococcal infection of the peritoneum it almost always produces a high 
fever (104° to 105° F) , generalized tenderness, and a doughy abdomen in 
infants or a spastic one in older children As a rule this condition is more 
common in the first year or two of life, but when it does occur in older, 
cooperative individuals, the history may indicate that the pain was gen- 
eralized at Its onset and did not begin around the umbilicus or in the right 
lower quadrant as would be tlie case with appendicitis Leukocytosis is usu- 
ally higher in primary than m secondary peritonitis In pneumonia, pyelitis, 
or idiopathic peritonitis the illness may be ushered in by nausea, vomiting, 
and abdominal pain, but the temperature is apt to be 103° F. or more, 
whereas in appendicitis the temperature is rarely over 1 o 1 ® F and is usually 
not above 103° F. even when complicated by peritonitis 

Acute Mesenteric Adenitis {N ontuberculous) —This is the most com- 
mon condition which must be differentiated from acute appendicitis It 
almost invaiiably accompanies a respiratory infection, so that examination 
of the pharynx, nose, and chest is important The abdominal pain may be 
generalized or may be localized to any region where the swollen lymph 
nodes are located Since the involved nodes are larger and more numerous 
m the mesentery of the terminal ileum, the abdominal pain and tenderness 
are more marked in the right lower quadrant Nausea is often present, but 
vomiting occurs in a rather small percentage of individuals Fever is low 
grade or absent Tenderness is only slight and is usually not as marked or 
as localized as that found in acute appendicitis The white blood count is 
rarely above 10,000 

Wdien mesentenc adenitis is suspected, observation of the child for 
several hours is usually sufficient to indicate that the process is stationary 
or subsiding, and hence is not typical of acute appendicitis Thus, a mild 
course ivhich is indicated by fi) minimal tenderness on repeated examina- 
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comuct »upcrvi4ion by a competent itaff. It implies that appendectomy 
must be performed wth a minimum of trauma mch little or no disturbance 
of other mtrapcntoncal structure*^ and wth as short an operaang tunc as 
u consistent wth safety In general we conform to the policy of appendec 
tomy and drainage for all cases wth peritonitis. However in those patients 
uho arc unusually toxic, several hours can be proBtably spent before opera 
tlon in combating dehydration and Letosis by administration of suheuts 
Dcous saline and intravenous glucose 

In some clinics a definite symptom duration, such as thirty six hours 
is used to deadc the question of immediate operation or delayed operation 
(some weeks later) We do not agree wth thu arbitrary method of dictating 
forms of treatment because some paaeots may still be jn good general 
condition forty-eight to sixty hours after the onset of appendiaus symptoms 
whereas others will have a ruptured appendix and spreading pcntoncxl in 
fecuon m less than twelve Each case should therefore be considered mdi 
vidually and should be treated according to the condiuoru which are 
thought to be present. 

Id a series of 940 cases of acute appendiaus it was possible to remove 
the appendix from 896 at the imual operauon (95 per cent) In 45 instances 
the operator considered it better not to search out and remove the appendix 
«nd of these 29 were later readmitted for appendectomy The followng 
types of operation were done 


Appendectomy 

455 

Appendectomy with drainage 

46 s 

Drainage without appendectomy 

43 

Not Operated upon 

I 


540 


Dnlnagfl of Appendiceal Absceo.— If an appendiceal abscess has been 
formed during the dme pnor to hospitalization this is an indication that 
the individual g poivers of resutance arc good and that mtestmal loops, 
omentum or other viscera have fortunately become adherent to one another 
to limit the spread of mfcction After any existing dehydration or ketosu has 
been properly combated careful drainage is in order 

inemon should be made directly over the presenting mass. If the 
abdominal cavity should be traversed before the abscess mass is come upon 
It may be better treatment to close the wound and make a more lateral one 
ivhich will enter the abscess from the side by a retroperitoneal approach and 
thus awid soilmg of the general pentoncal cavity If an abscess is m a poii 
lion Vkhich necessiUtes opening it across the abdominal cavity thu does 
relatucly httle harm if a sucker u ai-ailablc for immediate removal of 
purulent material ai loon as it appears. If the appendix presenu iucif and 
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ileum. Ulcerations, the etiology of which is not understood, appear in the 
mucosa and inflammatory^ cell infiltration and fibrosis may involve all layers 
of the intestinal wall so that it is narrowed, stiffened and tubehke. A pannus 
of mesenteric fat groivs up around the sides of the intestine and tubercle- 
Hke lesions develop on the serosal surface. In late stages the lumen is 
markedly diminished. 

'Wffiile much more common in adult life, this pathology can occur in 
childhood. It manifests itself by symptoms of great chronicity, chiefly char- 
acterized by recurring bouts of abdominal pain, possibly vomiting, and 
occasionally diarrhea. x-Ray examination is often negative, but there may 
be e\ddence of partial obstruction. Barium studies (gastro-intestinal series 
or enema) may idsualize the narrmved intestine. The inflammatory' reaction 
has been knovni to disappear spontaneously; recurrence has often been ob- 
ser%'ed after surgical resection Surgery is indicated only for treatment of 
complications such as perforation or obstruction. The single case we have 
encountered in childhood was a nine-year-old boy with a history of inter- 
mittent complaints since the age of nine months; there was involvement of 
a few inches of the jejunum and 9 or lo inches of the terminal ileum. The 
chronicity' of symptoms in these patients sen'es to differentiate clearly be- 
ti\*een cicatrizing enteritis and any form of appendicitis. 

TREATSIENT 

^\rhen the diagnosis of acute appendicitis has been made, there should 
be no question about the form of treatment, for immediate appendectomy 
carries very' little risk and is followed by a short convalescence. 

Dangers of Expectant Treatment.— "^\ffien the inflammatory' process has 
spread bey'ond the appendix and a generalized peritonitis has developed, 
there is some divergence of opinion concerning when to operate, hoi\’ to 
operate, ivhether to drain, and ivhat the aftercare should be. There has been 
a recent tendency' to return to treatment by the "Ochsner” method, that is, 
delaying of operation for some days or ireeks in the hope that a localized 
abscess will be formed which can then be drained This expectant treatment 
in childhood will often result in death of the patient from ovendielming 
infection before any abscess deielops In a child, an appendix which is 
ruptured and is seeding tlie abdominal cavity with infected material is a 
constant menace, and if it can be quickly and gently removed the individual 
has an improved chance for combating the peritonitis which already exists 

Immediate Appendectomy Is Indicated —"We are strongly of the opinion 
that most cases of generalized peritonitis run a smoother course, have a 
better cliance of reco\er\’, and ha\e a shorter hospitaliz^ation, if the appendix 
is remo^ed and adequate supportive measures are employed in the post- 
o erati^e period This course of treatment is necessarily one i\hich requires 
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conitant lupervuion by a competent staff. It impUej that appendectomy 
raiut be performed %vith a minimum of trauma, ivith httle or no disturbance 
of other mCTapcntoneal structure* and mth a* short an operating tunc as 
IS coniutent with safety In general we conform to the policy of appeodcc 
tomy and drainage for all cases tvith peritonitis However in those patient* 
who arc unusually toxic, several hours can be profitably *pent before opera 
non in combating dehydration and ketosi* by administration of subcuta 
neous salmc and mtravenou* glucose. 

In *ome clinic* a definite symptom durotion, such a* thirty six hours 
11 used to deade the question of immediate operation or delayed operation 
(some weeks later) We do not agree with this arbitrary method of dictating 
forms of treatment because some paaents may still be m good general 
condiuon forty-eight to sixty hours after the onset of appcndiatis symptoms 
whereas other* wU have a ruptured appendix and spreading peritoneal in 
fecuon in le*s than tivclvc Each case should therefore be considered mdi 
vidually and should be treated according to the conditions which arc 
thought to be present 

In a senes o! 940 cases of acute appendiatis it ivas poisible to remove 
the appendix from 896 at the initial operaaon (95 per cent) In 43 instances 
the operator considered It better not to search out and remove the appendix 
and of these 29 were later readmitted for appendectomy The following 
types of operation were done 


Appendectomy 

4S3 

Appendectomy with dnloage 

463 

Drslmge vnchooc appendectomy 

43 

Not operated apon 

1 


940 


Drainage of Appendiceal Abscen.— If an appendiceal abscess has been 
formed during the time pnor to hospitalization thu is an indicaaon that 
the individual s poivcrs of resistance are good and that intestinal loops 
omentum or other viscera have fortunately become adherent to one another 
to limit the spread of infection After any existing dehydration or ketosis has 
been properly combated, careful drainage 1* m order 

Incmon should be made directly over the presenting ma ^ If the 
abdominal cavity should be traversed before the absccu mass 1* come upon 
It may be better treatment to dose the wound and make a more lateral one 
which will enter the abscess from the side by a retropcntonecl approach and 
Ums avoid soihng of the general peritoneal cavity If an abscess is in a posi 
uon which necessitate* opening it across the abdominal cavity this docs 
relatively little harm if a sucker is available for immediate removaJ of 
purulent nutcnil ui toon ai it ippratj. IE the appendix preKnt, iucif and 



pjg 125 —Operative procedure for ruptured appendix and generalized pentonitis 

A. Appendix RP, Rectus Fasaa 

AS, Appendiceal Stump RM, Rectus Muscle 

CD, Cigarette Drain S, Sucker 

I Intestines, adherent to cecum TI. Terminal Ileum 
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mcnt of die tissue*. Our infrequent u*c of the McBumey incmon (lets than 
5 per cent of the case*) and our low mortality record arc of interest m view 
of the opinion to often expreued in surgical literature that reduced death 
rate* are to be ascribed to the routine use of this inoiion. 

Right Rectus Incision —In 95 per cent of our caie* a nght rectuj in 
diion was lued usually retracting the muscle but tpbtting it when drainage 
iwu contemplated. Retraction of the muscle medially if properly performed 
give* an excellent expoiure of the appendix but if it i* ruthlessly done a 
part of the nerve supply to the rectus may be severed Medial retraction of 
the rectus u advantageous for some cases but it is preferable to pull the 
muscle belly laterally Tlie abdominal incision should be made widi its 
upper end opposite to or jmt abo\e die umbilicus so that the someivhat 
higher ceaim of die diild can be rolled up into the wound to allow easier 
treatment of die appendiceal stump 

Excision — Tlie actual removal of the appendix presents no special 
problerai m most cases, but tbc dislodging of a high retrocecal deeply em 
bedded inflamed appendix may be a most ddBciiIt surgical tasL Not m 
frequendy it is easier to scser die appendix at its base before dividmg the 
raeso-appcndix. Great care must be exercised to avoid ruptunng an acutely 
inflamed edematous and friable organ If an appendix is surrounded by a 
wad of adherent omentum (Fig 1*3 Nos. 5 and 6) thu fatty protecting 
iheath ihonld not be disseaed off because it probablv enclose* a gangrenous 
organ the exposure of whidi would contaminate the operatue field, Sudi 
adherent omentum should alwnys be left attached to die appendix and 
ihould be excised wth it 

It If best in die majoniy of case* to vtvert the ceaim with a purse string 
rilk suture since this probably reduces the chances of establishing a fecsl 


7 Potldoa of fndsfoo 

s Rectm-onsdc ipUt (bearue mbteqwm dnlnage is contempUted) Postenor 
rtctxu ibetth and peritonenm wfU be opened along dotted line 

) Litenl retrtcdon of wound. Tte loflamed ippendii is tuned In fibrinou* ftd 
hedons. Loop of Inteftlne llgbtly adherent to rip of cecum. 

4 Wound edge* and peritoneal cavltf walled off with game Blunt dbaecdon of 
Ebrinouj adhenon* with finger tip No more adhealom than necewrj are dlrturbed 

5 Swollen, ruptured appendix db«aed blantly from Ita bed and filpped forward 
with a finger SocLct ready to catch any exudate blood, or extraranted feailth, 

6 Appendix remored. Stump often cannot be aafeJy loTerted became of edema of 
cecal walL 

7 Cecum rolled up pojtcrloriy to bury the appendiceal ttirmp agalnit the porterior 
peritoneal wall Medial ode of wound and praentlng Intestine* held toward patient t left 
»o that a ttKker can be pianed Into pelm for remoral of any remaining exudate 

8 Intmlnc* held toward left, Qgaretie drain pawed down Into pelrii and allowed 
to reit agaJmt the lateral wall of the pKlrl*. 

9 Wound dorare Drain led out Inferior part of wound. Safety pin throueh drain 

to picTcut It from ihpplng inward. ^ 
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hstula. In those cases in which the caput of the cecum is diffusely inflamed, 
thickened, and edematous, it is folly to attempt inversion of the stump, for 
the suture will pull out, undue bleeding will result, and considerable dam- 
age may be inflicted on the cecal wall. 

Drainage.— The peritoneal fluid which may accompany an acutely in- 
flamed but unruptured appendix does not necessarily contain bactena If 
it IS odorless or if an immediate smear shoivs no organisms, all of the obtain- 
able fluid should be sucked away and the abdomen closed ivithout drainage 
If, however, tliere is any question about die presence of bacteria in this 
fluid, the operator i\nll be wise to insert a single cigarette dram or soft 
rubber wick down into the pelvis which may be withdraivn in twenty-four 
or forty-eight hours if the peritoneal cultures subsequently show no growth 

The question of drainage for generalized peritonitis is a moot one. In 
recent years a feiv audiors have inclined toivard the closure of sucli ab- 
domens without drainage, but widi this view we are distinctly in disagree- 
ment While a drain is admittedly ineffecdve in evacuating die general 
abdominal cavity after a feiv days’ time, there appears to be little doubt that 
individuals ividi generalized peritonitis of appendiceal origin convalesce 
better if the abdomen is drained. Such an avenue of escape allows pus to 
be discharged which would othenvise have to be absorbed by die general 
circulation Furdiermore, subsequently formed collections of pus in the 
iliac fossa or pelvis can break into this drainage tract and discharge them- 
selves 

Stiff rubber tubing as a drain should be decried because of the danger 
of pressure erosion of near-by intestines A thin, pliable rubber {Miller) 
wick with a center core of loose gauze (a Penrose drain) ivill not erode or 
damage surrounding structures Drains should not be indiscriminately 
placed among coils of intesdnes, but they should be laid along die lateral 
wall of the abdomen and thereby led doivn into the pelvis To avert the 
formation of fecal fistula, a drain should be placed so that it does not rest 
against the appendiceal stump. 

POSTOPERATIVE CARE 

Following simple appendectomy for acute, unruptured appendiatis, 
little in the way of special treatment is necessary during the postoperative 
course. Vomiting may be troublesome for twenty-four or thirty-six hours, 
during which time the oral intake is best limited In the average case, fluids 
can be taken as desired after the first day and soft solids after the second 
day Because of the rapidity of wound healing in the young patient, the 
mdi\ndual may be safely allowed out of bed in eight or nine days 

Gastric and Duodenal Aspiration.— Following operation for an appen- 
diceal abscess or generalized peritonitis the postoperative period requires 
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the utmost vigilance The intestinal tract should be put at rest by ivitiihold 
mg all solid food unul there is clinical evidence that the mfecuon has sub- 
sided and IS under control Abdominal distention is combated or prevented 
by the use of an inlytng gastnc aspiratton tube If no suction apparatus is 
available the free end of the Levine tube can hang over the side of the 
bed to form a gravity syitcm for decomprcasing the upper alimentary tract. 

A suction apjiaratui of the Wangensteen type is most desirable for 
aspiration A satisfactory modification of this is the three bottle system 
shown m Fig 127 One bottle is used to collect the aspirated fluid so that 
the doaor or nurse can tell at a glance how much has been vnthdrawn from 
the patient, A second ivater filled bottle on the bedside table forms a suit 
able reservoir for the gravity system A column of ivater extends from this 
mto the third vessel on tlie floor 


Fig 116 —Method of holding a child up In Fowlei'i podUon with s knee rolL 

For young children a No i* or 14 French urethral catheter is suffiacni 
For the inlying gastric tube but in older pauents the longer Levme tube 
Will be neceuary Since it is much easier to avoid distention than to treat 
It after it has appeared we have rouunely inserted an m lying gastric tube 
in all eases with peritoneal mfecuon \Vlicn this is m place and the patient 
regains consciousness he 11 allowed to dnnk water or clear fluids as desired 
These fluids keep the oral and esophageal mucous membranes moistened 
imgate the stomach and cleanse the suction tubing as they ivash back 
through It. Any pauent who has constant gastnc lucUon for more than a 
day or tivo should have the blood chlondes checked so that Ion salt may be 
replaced by parenteral loluuons if necessary 

The double lumen MiUerAbbott tube has some hmiuuons m the 
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childhood group because of the size of the tube in relation to that of a 
child’s nostril The smaller tubes of this type can be used with a modicum 
of success in older children, but they become repeatedly plugged by in 
testinal contents and are difficult to keep working properly On the whole, 
therefore, Miller-Abbott tubes have a very limited usefulness for children. 

Oxygen Tent.— A valuable adjunct in combating abdominal distention 
IS a tent (Fig 128) which contains 90 to 95 per cent of oxygen Fine and 
his co-workers'* have demonstrated that trapped, inert intestinal nitrogen 



Fig 127— A satisfactory type of gastric suction apparatus i. The gastric tube 2, 
Bottle for the aspirated material Water reservoir for gravity system 4, Bottle for col 
lecting water 

(from swallowed room air) may be removed rather effectively if the patient 
is placed in an atmosphere where the concentration of oxygen is high and 
that of nitrogen is low. It is helpful in all cases in which distention is pres- 
ent or appears to be imminent To gain effective results the tent must be 
employed for twelve to twenty-four hours, but we have yet to observe any 
deleterious effects on the lungs when continued as long as four or five days 
While this form of treatment may be expensive, troublesome, and often 
disappointing for the adult patient, it is much more satisfactory for the 
child The amount of oxygen required depends upon the individual's con- 
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jumption leakage from tlie apparatus number of tunes the tent is opened, 
etc. but with good equipment the oxygen docs not cost more than $4 to $6 
for a twenty four hour period- ^Vhilc the patient is m such a tent, constant 
gastric suction should be simultaneously employed to remove any fluid 
which accumulates in the upper intestinal tract. 

Other Postoperative Measarea.— Ftmi/er's Positwru— An erect posiuon of 
the patient in is believed to aid in kcepmg an> peritoneal exudate from 
tlie upper part of the abdomen Some observers deny this but we are 
strongly m favor of maintaining Fowlers posiuon (Fig ia6) when pen 
toncal infection is known to exist. Under this regimen subdiaphragraauc 



Fig iiB —A saculictory type of tmsll oot y gen tent for ■dmmistering high concentn 
don (go per cent) oxygen. The tnniparent o^ulold cone U dosed Inferioriy with a doth 
which on be drawn tightly around the neck. Gastric luciion Is concurrently employed. 
Becaose of the continuous flow of ox y gen a cooling apparatus b i^ldnTi Dece na ry If It 
b desirable to cool the o ry g e u it can be led thitn^ a wide-mouthed stoppered bottle 
containing Ice. 

abscesses arc extremely rare and locahzauon of mfcction to the pelvis ap- 
pears to be better than when the individual is allowed to he in a honiontal 
position Certainly the upnght posiuon permits a better discharge of exu 
date from the abdommal canty when drains are emplo)ed. Furthermore 
the situng posiuon alloivs the individual to breathe more easily and prob- 
ably helps to reduce the inadence of pulmonary compheauons 

Heat to Abdome 7 U—Hc 2 t applied to the abdomen at two- or three hour 
intCTTals has a soothing effect, possibly aids in reduang abdominal infec 
lion and distention and certainly helps in resohtng any inflammation which 
might de^•eIop in the surgical wound. 
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Morphine.— This has an important place in the postoperative care. In 
the uncomplicated cases it may be given every three or four hours, as indi- 
cated, to control pain and restlessness When a peritoneal abscess or perit- 
onitis exists it should be given by the clock at four-hour intervals for the 
first day or two to keep the patient in a somewhat stuporous condition 
Treatments at this time are much facilitated if the child is relaxed and 
quiet, instead of thrashing about, attempting to pull out the nasal tube, 
or hindering the administration of parenteral fluids Aside from this con- 
sideration, adequate sedation permits rest which is so beneficial After the 
first twenty-four to forty-eight hours, discomfort can be controlled with 
smaller and less frequent injections of morphine 

Administration of Parenteral Fluids —In recent years when so much 
stress has been laid upon the administration of parenteral fluids, this aspect 
of the treatment need hardly be emphasized Fluids by intravenous or sub- 
cutaneous route two or three times per twenty-four-hour period are usually 
sufficient to maintain a positive fluid balance, electrolyte level, and caloric 
intake If intravenous therapy is difficult to administer, a constant veno- 
clysis may be employed When this is used, the needle should not be left 
in any one vein for more than a twenty-four-hour period because throm- 
bosis, thrombophlebitis, or troublesome infection in the cutaneous wound 
is likely to develop which may even lead to a bacteremia 

The amount of solution administered will depend upon the exigenaes 
of the case With a patient who is critically ill, who has fever and extensive 
infection, who has a constant gastric suction, and at the same time is having 
fluids administered by parenteral routes, it is essential to keep a written 
balance sheet of the fluids which are given and which are excreted or sucked 
away Such a tabulation enables one to evaluate quickly the fluid status 
of the patient at any time Rough estimates of the degree of hydration can 
be gained by the frequency and the amount of urinary voidings. 

If suction is maintained or if parenteral fluids are administered for 
more than two days, the level of blood chlorides and serum protein must be 
checked at appropriate intervals If the chloride level is low, more saline 
solution should be ordered If the serum protein begins to fall below 6 gm 
per 100 cc of plasma, a transfusion or serum infusion (depending upon the 
red blood count) is indicated In cases of overwhelming infection repeated 
small blood transfusions are benefiaal, even though the red blood cell level 
is satisfactory. 

Removal of Drains —If drains have been used, they should be loosened 
slightly from their bed about the fifth day and should be withdrawn about 
an inch each succeeding day so that they are completely removed seven or 
eight days after operauon After this period a drain is of little use and 
should not be left in place longer There is no advantage in the painful 
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proccis of daily removing and reinserting abdominal drams and such a 
practice IS likely to spread rather than localize mfection. 

Chemotlierapy -Chemotherapy tvill probably have a larger role m the 
treatment of these eases m the future than it has at presenL It is impossible 
to beheve that it tnll replace properly performed operative procedures 
but It should be an important adjuvant to surgical therapy SulfantlamtcU 
given m a small group of our postoperative cases of gcncrahzed pcntonitu 
changed the results so little that we were not encouraged to undertake 
studies of a long controlled senes to sec if any apprcaablc reduction in the 
mortality ivould accrue Sulfathiazole hotvever lias been quite promis- 
ing Our senes with the use of this drug is not long enough to tvarrant any 
final conclusions but there is a definite impression that it reduces the tox 
laty of these patients and has been an important factor m the treatment 
of man y recovered eases It ii doubtful if the introduction of these drugs 
directly into the pentoneal cavity has much supenonty o\ct the adequate 
administration of them by parenteral routes 

SmCttAIlY OP TREATICENT 

Our treatment of pentomtis of appendiceal origin can be summaiued 
u follows (i) Immediate operation (except in rare cases) ^v^th delay only 
for the admimstrauon of parenteral fluids if needed- (2) Primary appen 
dectomy in 95 per cent of the cases. (5) A rectus-retracting or mnsde 
splitting masion (4) Introduction of a dram for p>cntomtis or local 
abscess. (5) Postoperattve use of gastric suction (6) Liberal adraimstra 
tion of parenteral fluid. (7) Adequate sedation ivith morphine, (8) High 
concentration oxygen tent for combating dutention- (9) Foivlcr s posiuon 
(10) Application of heat to the abdomen (11) Blood transfusion for low 
serum protein levels anemia, or ovcnvhclming infections 

COHPLICATIOIfS 

Paralytic Ileai.— Ileus may result from a spreading pentoneal mfection 
from undue trauma to the mtestmes dunng operation or from low levels 
of blood chlonde and protein Recognition of the early stages of adynamic 
ileus IS important because it is easier to ivard it off than it u to treat it after 
It u established- Constant gastnc suction high-concentration oxygen tent, 
hot abdominal poultices and rectal tubes arc effecuve m most cases, \Vhilc 
prosugmm pituitrm and other such drugs are at umes advantageous their 
use IS contramdicated m the presence of infccuon or any mechamcal form 
of obstrucuon Enterostomy for paralyuc ileus has little or nothing to offer 
because it usually deflates only the local loop 

Inteitiiul ObstmctioiL-Mechamcal intesunal obstrucuon may occur at 
tl^■o periods after operation for a ruptured appendix. Early obstructton may 



222 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 



Fag 129 — Operative onethod (^Vitzel enterostomy) for relief of intestinal obstruction 
from plastic fibnnous adhesions during convalescence from pentonitis 


ij Appendiceal drainage wound walled off with a towel which is stuck along the 
midline of the abdomen with a strip of adhesive tape Operative incision for enterostomy 
to be made along the dotted hne. 

2, Presenting loop of distended intestine brought out through wound and walhng ofi 
gauzes carefully placed- 

Rubber-covered intestinal clamps placed across either end of extenonzed loop 
Deflation of bowel between clamps wath a needle attached to sucker or large syringe 
Purse-string suture in place around puncture site 

Puncture wound closed- Catheter, with muluple holes in tip, laid on bowel and 
partially covered with interrupted embedding sutures 
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appear a week or two later when intcttincs become adherent to one another 
by pUitic fibrinous exudate. Late obstruction occurs after several months 
or yean when a firm fibrous band compresses or strangulates an intestinal 
loop 

Early and late obstructioru require entirely different forms of therapy 
In the early form of ohstruetton no attempt should be made to explore the 
abdomen widely for doing so mvolvcs a high nsk of spreading an infection 
whicli nature is doing its best to I'^l off Conservative treatment by constant 
gastric suction will ude many patienu with early obstruction over the ent 
ical period but if this fails, an enterostomy of the Wiucl type may be a 
life-saving procedure Thu can be earned out under local anesthesia by 
entering the left side of the abdomen grasping a presenting dilated loop 
of intestme and inserting a soft urethral catheter into it, which u led out 
through the abdominal tvall as depicted in Fig ijg If this catheter is 
imgatcd gently at frequent intervals die mteitine can be deflated and a 
wfety ^alvc provided dunng the subsequent weeks when most of the plasuc 
fibrinous adhesions are absorbed and the intestinal obstruction is spontane 
ciisly relieved- When normal flatus and bowel movements are passed per 
rectum the catheter may be withdratvn and the tract in the abdominal tvall 
will pro m ptly close. In the late type of obstruction the abdomen must be 
extensively explored the obstructed loop identified and the constricting 
bands severed. 

Locallied Abacoa.— A localucd abscess u occasionally found after tub- 
iidence of a generahted pcnioniUs When pain tenderness and sivelhng 
show that an abscess b forming m the lower abdomen or m the pelvb a 
gentle daily examination rvill indicate whether It u resolving Itself or 
whether it u accumulating more exudate which must be evacuated Con 
iiderable judgment is required to determine the optimum time for insti 
ruling drainage IE fever u maintained or u climbing if there u increasmg 
local pain or if there u increasing intestinal obstruction (from a loop which 
IS inroUed m the inflammatory mass) tnctston and drainage should be 
resorted to In general there u no need for haste in opemng one of these 
abscesses what often appears to be an abscess will spontaneously subside 


5 Pune-fmng future plsced, bowel punctured, atheter ready to be pmhed into 
inteulne 

6 Pune-itnng future tightened- Completwn of atheter embedding with idditionil 
ttJlchet. 


7 Citheter leiding out from iniotine which b now anchored in fevcral places to 
the Inner turfice of the peritoneum. Catheter should come out through peritoneum in 
central part of wound. 

S raruagittal *ectJon of abdominal waH and drained intestine. The catheter pierces 
ibd^lnal wiU in an oblique manner so that the tract will quicUy and tponUneouslr 
when the atheter U lubscquently withdrawn. ^ ^ 
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It IS then evident that the swelling consisted mainly of edematous, matted 
intestinal loops or swollen peritoneal leaves without an actual accumulation 
of pus. 

If an abscess appears in the pelvis, no attempt should be made to open 
it through the rectum until definite fluctuation is detected by digital exam- 
ination, and until the mass is large enough to impinge upon the adjacent 
pelvic nerves and paralyze the anal sphincter muscle A low-lying collection 
of pus often spontaneously ruptures into the vagina or rectum or it can be 
satisfactorily evacuated through the rectum and the resulting wound heals 
with remarkable rapidity It is well to remember that a rounded, soft mass 
presenting against the rectum may prove to be a loop of intestine which is 
stuck in the pelvis The surgeon should be confident of the nature of the 
mass before plunging a knife into it 

MORTALITY FACTORS 

Type of Appendicitis.— Acute, unruptured appendicitis has a well stand- 
ardized method of treatment and is attended by a death rate which is negli- 
gible. Appendiatis with peritonitis, however, is a major surgical problem, 
and continues to carry a high risk. Acute appendiatis of all forms at the 
Children’s Hospital from 1928 through 1939 had an overall mortality of 
3.1 per cent When further analyzed according to the extent of the infectious 
process, the figures given in Table 24 are obtained. 


TABLE 24 

Relationship BEn\EEN Type of Acute Appendicitis and Mobtalitt Rate 1928 theough 1939 


Type of Appendicitis 

Cases 

Deaths 

Mortality 

Percentage 

Acute, unruptured, without fluid 

380 

1 


Acute, unruptured, n ith peritoneal fluid 

149 

1* 


Acute, ruptured with local or diffuse peritonitis 

405 

28 


Totals 

940 

' SO 

3 i 


* Death from hemophilia 


Duration of Symptoms —It is at once evident that before rupture has 
taken place acute appendicitis carries an excellent prognosis, but that in- 
vasion of the peritoneal cavity itself implies a serious menace to the patient’s 
life. Since rupture of the acutely inflamed organ is the dangerous turning 
point in appendicitis, it is of some interest to know when this takes place 
in most cases In 893 cases in whom the duration of symptoms were known, 
the condition of the appendix shown in Table 25 was found at operation. 

These figures shoiv that even within tivelve or twenty-four hours some 












APPENDICITIS 


*25 


appendices have already ruptured and that after twenty four hours the m 
adence of rupture rises sharply It is apparent that great responsibility resu 
upon the pediatrician or general pracutioncr to make a diagnosis within 
the first tivcnty four hours if the disease is to be treated ivhile rupture is 
uncommon and good results are to be expected This challenge is further 
evident from Table *G whicli points out an acceptably low mortality when 

TABLE *S 

Eaunoxsair nrr wma Ttf* or A^rDroicm* jjcd Ddbattow ot Sthttom# 


Dimbos at Sjisptaoij 


Ttp* of Appeodldtai 

li boon 

boett* 

e4-se 

boor* 

SO-48 

bom 

4S-Tt 

bom 

blore 

tb*n 

78 bom 

Nmber of cue* wilbcnt rapture 

n 

ITS 

107 

SI 

50 

54 

Numljer of cue* vith raptor* 

10 

a 

44 

4S 

101 

170 

PtrceoUf* of wrth raptare 


11 % 

W% 





hofpitaliauon and operation took place in the first twenty four hours It 
It appalling to note t^t approximately one quarter of the individuals were 
not hospitalized until seventy tivo hours or more had elapsed. 

Age of Patient— The individual s age per se is not believed to be a 
factor m mortality rates for in very young children the results folloiving 


TABLE te 

BxunanHir umnr DiTuirarf or Snrmno uro rsm Couwovcim MojmijTT JUm n 
Acuib ArrEMi^ujLiB 


Dmuboa of STioptooi* b«fare Operation 

Cue* 

1 

Deatb* 

MorUTitz 

PerceiLtBp* 

Lea* tbaa 19 bom 




lS-t4 botm 

nw 







»-4S “ 




4S-71 - 




lien tbu 79 boon 

894 

18 

8 0 


tratment of acute tmruptured appendiatu arc aj good at thoie in older 
tubjecu Hoirevcr the more rapid progrcsiion of inflanunatlon to a general 
■red pentonitu in the young and the greater dtlliculty in arriving at a 
correct diagnoau m theie individuala gitei rue to a mortahty of 1 1 per 
cent for all children under four yean of age aa compared with i 6 per cent 
tor all tho*c above thu age (ice Table 17) 
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TABLE £7 

Relationship beit^-een Type of Acute Appendicitis, Age of Patient, aih) Mohtalitt Rate 

(10£8 through 1939) 


Patient’s Age 

Acute, Unruptured, 
Tnth or without 
Fluid 

Acute, Ruptured, 
with Local or Diffuse 
Pentonitis 

Totals 

Less than 1 jear 




Cases 


£ 

£ 

Deaths 


1 

1 

Mortality 


50 0% 

50 0% 

1 — £ years 




Cases 

£ 

££ 

£4 

Deaths 

0 

5 

5 

Mortality 

0 0% 

££ 7% 

£0 8% 

£-4 years 




Cases 

£6 

94 


Deaths 

0 

11 

11 

Mortahty 

0 0% 

11 7% 

9 1% 

4-6 years 

Cases 

74 

90 

170 

Deaths 

1 

5 

6 

Mortahty 

1 3% 

5 £% 

3 5% 

6-l£ jears 




Cases 

390 

184 

574 

Deaths 

1 

0 

7 

Mortality 

0 £% 

3 £% 

1 2% 

1£-16 years 




Cases . 

43 

7 

50 

Deaths 

0 

0 

0 

Mortahty 

0 0% 

0 0% 

0 0% 

Totals 




Cases 

535 

405 

940 

Deaths 

£ 

28 

30 

Mortahtj 

0 8% 

6 9 % 

1 

3 1% 


PINWORMS AND APPENDICITIS 

Pinivorms or their ova tvere recognized in 3 per cent of our surgically 
removed, acutely inflamed appendices, but only rarely was there histologic 
evidence of burrowing of worms mto the submucosal tissues which might 
have initiated the inflammatory process 

Symptoms.— Pimvorms are often found in appendices which show no 
inflammation despite the fact that the patients have clinical findings which 
are highly suggestive of acute appendicitis Such symptoms include nausea, 
vomiting, abdominal pain, mild right lower-quadrant tenderness, a degree 
or tivo of fever, and a mild or moderate leukocytosis Mechanical obstruc- 
tion of the appendix by a bolus of the parasites undoubtedly accounts for 
this syndrome which is often indistinguishable from that of acute appen- 
dicitis 
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rhe frequency wth winch pmworm infestation of the appendix gives 
nse to lymptoms will undoubtedly v^ry with the prevalence of the disease 
m the particular community and the stratum of soaety from which patients 
are drawn A recent survey at the Childrens Hospital revealed that ap- 
proximately i8 per cent of the general ivard populauon harbored these 
parasites indeed, this figure should probably be set much higher In the 
last few years we have encountered one patient wth abdominal symptoms 
from pmivorms to about each ten children who had acute appendicitis 
Treatment.— In a given case if symptoms arc equivocal and the abdom 
mal tenderness is mini mal a vermifuge may be tried but if there is any 
lighting up of abdominal signs appendectomy should be undertaken As 
a general rule it is not wise to adminuter a vermifuge to patients with 
appendiceal symptoms. It iviU seldom empty an appendix of vrorms and 
furthermore the patient may actually have appendiatis The safest treat 
ment of appendiceal symptoms due to pinworms u appendectomy 

APPIITDKCTOMT FOR RXCURBiHT ABDOmWAX PAJK 

Any phynaan who undertakes the care of children u familiar ivitb the 
frequency and ivomsomc character of recurrent and unexplained abdom 
inal pain These bouts of discomfort may appear alone may be accompanied 
by nausea, or may be folloived by vomiung Fever u usually absent or mm 
imal Individual attacks as a rule are not severe but the nagging and 
repcutious quaUty of the symptoms is finally sufBaent to arouse the parents 
apprehensions These cases also provide considerable anxiety for the prac 
tiDoncr as well as the surgeon who wants to avoid unnecessary operation 
and yet give the panent any benefit which surgica] treatment might offer 

Prooperative Study of Patient— A case of this sort requires careful con 
siderauon and study before any surgery u ointemplatetL The poisibihty of 
constipation as a cause of complaints should be completely eliminated- If 
there u any question of mcomplcte elimination daily administration of 
mineral oil over a period of two or three weeks should be tned- PiJtworms 
as a source of complaints must be mvesugated A history of penanal itching 
finding of worms around the anus or the identification of ova in the stools 
calls for a course of vermifuge treatment 

Provided constipauon and parasitic Intestmal infection have been ex 
eluded three investigations should be made (i) The stool should be 
examined by beniidmc or guaiac tesu for occult bleeding may turn atten 
tion to an unsuspected polyp or Meckel s divcruculum ( 2 ) A roentgen 
ologic examination of the colon by baniim enema should rule out colomc 
polyp or incomplete routlon of the colon Theje fluorotcoptc and film 
itudiej of the abdomen thonld inadentally reteal any calaficauon which 
miRht be pretent in tnberculom meienteric l;-mph nodcj. Examinauon of 
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die upper intestinal tract by roentgenologic means is so seldom productive 
of positive findings in the childhood ages that such an examination may be 
omitted in most cases (unless there are specific indications for doing it) . 
(3) Intravenous pyelography should be performed in all these cases even 
though the urine is normal. An unsuspected hydronephrosis, ureteral stric 
tiire, or aberrant renal vessel may be uncovered All too often is an ab 
domen explored and the patient subsequently brought back with persistent 
symptoms which are found to arise from the urinary tract 

Surgical Treatment.— Provided these studies are all negative and the 
child’s symptoms are severe enough, laparotomy is justifiable and indeed 
advisable— if the operator is willing to perform a thorough exploration The 
small intestine from the ligament of Treitz to the ileocecal valve should be 
carefully inspected to make sure there is no polyp, Meckel’s diverticulum, 
obstructing band, or other abnormality The gallbladder should be palpated 
for stones Any undue mobility of the cecum should be corrected Finally, 
after the entire examination has been completed, appendectomy can be 
undertaken. A satisfactory exploration implies that a rectus incision is em- 
ploved, a McBumey opening gives an entirely inadequate exposure for this 
undertaking. 

The appendix in such a child may give symptoms because it is kinked, 
scarred, or is obstructed by some solid material within its lumen Quite 
often the appendix may be disappointingly normal in appearance and yet 
the individual is subsequently relieved of pain Children with vague and 
recurring abdominal pain should not be subjected to hasty and lightly con- 
sidered appendectomy, but in those patients who have undergone adequate 
studies to rule out other pathologic conditions, this operation, while at times 
disappointing, will bring relief in a majority of instances 
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CHAPTER XVI 


ILIAC ADENITIS 

Symptoms.— Staphylococcal or streptococcal infection of the perineum, 
anus, or leg may give rise to inflammation in lymph glands of the iliac 
fossa Iliac adenitis manifests itself as an acute process with symptoms pri- 
marily of abdominal pain or of restriction in leg movements In the first 
category there is fever, restlessness, and constant abdominal pain which is 
apt to be more severe in one of the lower quadrants Nausea and vomiting 
are minimal and indeed usually absent— a point of some importance m dif- 
ferentiating a right-sided adenitis from acute appendicitis In the second 
group the iliopsoas muscle is thrown into spasm by the inflamed nodes 
which lie upon it, so that a limp or a flexion deformity of the thigh is pro- 
duced Not infrequently this latter type of patient conies to the attention 
of the orthopedist because of an altered gait, which suggests a hip infection, 
osteomyelitis at the upper end of the femur, or a psoas abscess originating 
in tlie spine 

Physical Examination.— Examination of these patients shoivs deep, loiver- 
abdommal tenderness -which is most marked just above the inguinal region 
If the infection has been of short duration no sivelling can be detected, but 
m later stages there is edema and induiation of the subcutaneous tissues and 
a palpable mass medial to and below the anterosuperior spine As the abscess 
mass increases in size it extends fonvard toward Poupart’s ligament, but 
obviously does not involve the inguinal canal. By rectal examination noth- 
ing abnormal may be detected, or a swelling may be felt high on one side 
of the pelvis— according to the size of the lesion A portal of entry of the 
infection may be found on the leg or possibly around the anus, but the 
initial lesion is often healed and not discernible by the time the patient 
seeks advice for the abdominal pain In most of the cases the infection has 
skipped the femoral and inguinal glands and lodges solely in the iliac group 
The temperature ranges from 101° to 104° F The white blood count is 
elevated to 15,000 or 25,000, but it may be as high as 40,000 

Differen-tial Diagnosis —Iliac adenitis differs from appendiceal abscess in 
that it usually has no intestinal symptoms, and that its tenderness is closer 
to Poupart’s ligament It is contrasted to the psoas abscess of spinal origin in 
that it develops more rapidly, there is less flexion deformity of the thigh, 
and no spinal lesion is demonstrable It is to be differentiated from infection 
of the hip pint because rotation of the hip is less interfered with and the 
tenderness or mass is above Poupart s ligament 
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Cotim.-lJiac adcniUf ;viU ipontancomly duappcar in about half of the 
casa. Thu lubsidencc can be aided by bed rat ledaova and applicauon 
of heat to the lower abdomen In the remaining patient! stippuralton occurs 
and aj much aJ several hundred cubic centuneters of exudate may become 
pocketed m the iliac fojja ouuide of the pentoneum It u a great ranty 
for thu to break mto the general abdominal cavity but m one case we have 



Fig 13a.— Method of drajolng nippuratl'T fUic idenJlIt / The cxicm*! obUqae 
fajdi h« been *pli£ and retracied. Afu#de» *re beiog bltindy »epantcd with t half length 
clunp, j pjjwtgittal *ection »l«niring paitooeuni pmhed Inward with a retractor and 
Gngrr bdng patted ontiide of this to reach (be ahu^ carity 

*«n It force lU way around m front of the pentoneum and finally rupture 
into the urinary bbdder The exudate m molt caiei tendi to dmen along 
ouuidc of the pentoneum and point at or near the interna] inguinal rmg 
The reiuldng iwclling ma) be mutaken for a tender imarcerated. mgumal 
hernia but the fever leukoqroiu duration of the laion and abjence of 
intestinal symptoms should exclude this diagnosis. 
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Surgical Drainage.— When suppuration occurs, surgical drainage must 
almost inevitably be done. If it is obvious that inflammation is advancing 
instead of subsiding, the problem arises of choosing the correct time for 
incision and drainage. It is best to wait until adequate walling off from 
surrounding structures has taken place, and until the mass has assumed con- 
siderable size and pushed the peritoneal fold well above the inguinal canal 
At such a time the abscess may be readily opened extraperitoneally without 
danger of soiling the abdominal cavity. While the dissecting pus can pierce 
the deeper tissues of the abdominal wall, it is stopped by the external 
oblique fascia. Hence, fluctuation is almost never found and operation 
should not be delayed in the hope that it will develop. 

Surgical drainage is readily effected through a short incision below and 
medial to the anterosuperior spine (Fig. 130) ; care should be taken to keep 
the wound above the inguinal canal so that this will not be exposed to the 
infection. The external oblique fascia is split in the direction of its fibers 
and the underlying muscles are bluntly separated. When the pyogenic mem- 
brane becomes obvious, it is pierced by the tip of a hemostat, the jaws of 
which are then separated Purulent material usually gushes out at this stage, 
and the tip of an exploring finger can be passed extraperitoneally into the 
abscess cavity in the iliac fossa When an adequate opening has been made, 
a soft rubber wick or a cigarette drain is inserted into it and the wound 
left open 

These patients do extremely well after proper drainage has been insti- 
tuted The suppuration rapidly subsides and hospitalization is seldom neces- 
sary for more than a week or two In the Children’s Hospital series, eighteen 
children, ranging in age from one to eleven years, were operated upon, and 
all of them recovered Seventeen other children were believed to have iliac 
adenitis without suppuration which subsided under conservative therapy 
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CHAPTER XVII 


OMENTAL CYSTS AND MESENTERIC CYSTS 
OKKITTAL CT8TS 

Cyiti of the omentum preaumably ongmatc in the *amc manner a* do 
those of the mesentery namely by obstruction of an existing lymphatic 
channel or by groivth of congenitally misplaced lymphatic tissue ivhich docs 
not commumcate ivith the vascular system These cysts are thin ivalled 
rounded or lobulatcd and contain serous fluid. Microscopically they arc 
lined by a flattened layer of endothelial cells. TTic cysts may be small and 
embedded inthin the substance of the omentum or they may be very large 
and entirely replace this struaure One speamen ism have excised measured 
^8 X ® X 6 cm a second ^vas larger and contained more than looo cc of 
fluid a third ivas of such sue that it extended from the greater curvature 
of the ftoiuacfa doivn mto the pelvis and out into cither flank so that it 
entirely covered the mtestines- 

Sympttrm* tad Slpu.— The symptoms are usually those of a ilowly en 
larging abdominal masi which gives little or no dlicomfort. The three 
padents ive have encountered were tivo eight year-old girli and a three year 
old boy Phyncal examination discloses little more than a prominent or 
protuberant abdomen within which an elastic, nontender fonvard lying 
mass can be palpated. The rounded or slightly lobulated cyst can often be 
dislodged from side to side and if it is laigc a fluid ivavc can be chated 
Dkgnoai*.— TTic diagnosis of an oracntal cyst is uiually suggested by the 
physical findings and the silent nature of the swelling It mav be difficult to 
differentiate between raesentenc and omental cyst, but the latter diagnosis 
u suggested If the mass is found to lie In front of the intestines by roent 
genologic studies. 

Treatment— This can be easily carried out by simple exasion Large 
cysts may require amputation of almost the entire omentum Smaller ones 
can be dissected out from the surrounding omental fat which should be 
saved because of Its usefulness in combating infections ivhich might arise 
in the pentoneal cavity at a subsequent time. 

KKSIWTKWC CYST* 

Cyiu may anie in any portion oE the meientery o£ the small or large 
Intertlne They may reach enormom proportions and bcause of their slow 
grosrth they may give symptoms over long periods of time. The surgical 

«3J 
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treatment of these lesions is not difficult. Recurrences are almost unknown 
and benefits accruing from operation are lasting. 

Etiology.— Mesenteric cysts could conceivably arise by obstruction of a 
preexisting lymphatic trunk, but the absence of demonstrable inflammation 
or other fibrosing lesion in the mesentery of these individuals makes this 
theory impiobable It is more than likely that mesenteric cysts develop from 
misplaced bits of lymphatic tissue which proliferate and then accumulate 
fluid because they do not possess communications with the remainder of the 
lymphatic system 

Pathology.— Mesenteric cysts are most commonly found in the mesentery 
of the jejunum or ileum, but in two of our cases they appeared in the trans 



Fig 131 —Roentgenogram from a gastxo-intestinal senes on a pauent with a large 
jejunal mesentenc cyst (see Fig 132) AC, Ascending colon T, Terminal ileum The 
intestines are all displaced upward At operauon the lower abdomen was filled by the cyst 

verse mesocolon and in the mesosigmoid, respectively. The cysts obviously 
must pass through a stage when they are quite small, but by the time that 
they have produced symptoms justifying opeiation they have usually 
reached a large size Not infrequently they are as large as an orange or a 
grapefruit, and indeed they may fill a major portion of the abdominal cav- 
ity. One specimen. Fig 132, contained 1200 cc of fluid The cysts are almost 
always unilocular, but they may be quite lobulated In the majority of cases 
only one cyst is present, but in tivo of our patients the mam cyst was ac- 
companied by several smaller ones in the base of the mesentery 

The cysts lie between tne peritoneal leaves cA the mesentery (or meso 
colon)! and may be situated anywhere from its base out to the enteric 
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border The cyiu arc usually not tensely filled, and tend to have a flabby 
consutenq^ It is conunog for them to Jiave a dumbbell shape (Figi JS 5 
and 134) and to project out from cither surface of the mesentery sometimes 
partly surrounding the adjacent intestme in the form of a saddle Such a 



ijt—Pboto^pb tiken at operauon. Shi year-old girl (Case ») with a chylout 
cyst of the muetuery iSe cyst omtained laoo oc. of mUiy fluid and proirnded through 
cm the opposite dde of the mesentery as seen at the lefu 



Fig i55--OpCTating-uble photograph of cfayloos cyst of jejunal mesenterr in a seren 
wk-oid boy (Case 3) The cyit hai a dumbbell shape and bulges out on both ndci of 
the meaentery 

taddlc-ihaped itruaure can strangle the adjacent loop of intciunc and 
oU^ct iL The tvalls of the cysu are quite Unn and rarely more than a 
millimeter or two m thickneis. The inner surfaces are smooth By micro- 
scopic examination ilic wall, arc found to comut of cormecute tmue 
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There is no muscular coat or mucosal lining In well-preserved specimens 
a layer ot flattened endothelial cells can be identified on the inner surface. 

Fluid within the cysts may be of two sorts In most instances it is serous 
and colorless, but in others it is chylous and has the appearance and con- 
sistency of whitish or yellowish-white milk Of our eight examples five had 
a serous and three a chylous fluid All of the chylous cysts arose from the 
mesentery of the jejunum, where material draining from the intestinal tract 
presumably contained a high percentage of fat. Fluid from the serous cyst 
of the mesosigmoid, shown in Fig 137, was found by chemical examination 





Fig 134 — Lobulated dumbbell-shaped cyst removed from ileac mesentery of a four 
year-old boy The speamen is viewed from its anterior aspect The cyst bulged out from 
both surfaces of the mesentery and ballooned up around the intestine (indicated by ar 
rows) which it partially obstructed 

to contain the following sodium, 133 milliequivalents per liter, chlorides, 
101 milliequivalents per liter, nonprotein nitrogen, 31 mg per cent, total 
protein, 4 9 gm per cent, cholesterol, 68 mg per cent The concentration 
of these substances was approximately the same as that of plasma Chemical 
examination of the chylous fluid from the cyst illustrated in Fig. 132 
showed* chlorides, 108 milliequivalents per liter, nonprotein nitrogen, 29 
mg per cent; total protein, 2 1 gm per cent, fat, 1 per cent 

Differential Diagnosis.— There are many descriptions in the literature 
which confuse true mesenteric (lymphatic) cysts with enteric cysts (dupli- 
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cauons— ICC CUapter VII) These two lesions have somcivhat similar post 
uons m the mesentery but it is desirable to dutmginsh betiveen them 
because they are pathologically different and because they require different 
forms of treatment The duplication is a thick ivallcd structure which has 
a serous coat, tivo layers of smooth muscle and a mucous membrane lining 
It usually hes immediately adjacent to the bowel between the folds of the 
mesentery and the musculature of the dupbcation u so intimately asso- 
ciated ivith that of the inteiune that they cannot be separated wthout 
injury to the latter Also the blood supply of the duphcation is the same as 
tittt of the mteiune to which it is adjacent so that the duplication cannot 
be removed without destroying the blood supply to the segment of mtestme 
The mesenteric cyst, on the other hand is thin walled and has no muscular 
coat or mucosal lining While it may he against the mesentcnc surface of 



>85 —Photograph* of cx yexr-oM giri wJih s qm of the nieKwlgmoid. Promiocncc 
of abdornen noted in Utcral view 

the intestine there u a line of cleavage between the tivo so that it can 
usually be excised ivithout injuring the bowel or its blood supply 

Q hilc al Finding! — Meicntcnc cysts arc rarely detected m infjmcy they 
are more apt to be found later but yet wtlim the first decade of Ufc- The 
ages of our eight patients \'aned from se\cn weeks to seven years. The 
symptoms may be of three sons (i) In the typical case a painless slowly 
enlarging ai;rfomen u the only compIainL ITc progreisive enlargement 
135) ^ sometimes noted for a year or rwo before surgical advice is 
sought (a) There may be recurring attacks of mild to moderate abdominal 
pain i\hich at times are associated rvith vomiting These usually last for a 
day or two and appear only at infrequent mterv-als Tlicre may be reduced 
appetite and poor wcight-gain {3) In octasional paUents (eg No 6 of 
Table 28) the qinptoms are those of acme intestinal obslniction if the cyst 
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lies at the free border of the mesentery where it can press upon or angulate 
the gut. 

Whether or not a mesenteric cyst can be felt through the abdominal 
wall depends somewhat upon its size and tenseness. If tlie child is examined 
within the first few months of illness, abdominal palpation may reveal no 
abnormality. Indeed, even the largest cysts may elude detection because they 
are so flabby that their holders cannot be mapped out However, m most 
cases a fairly well-defined, fluctuant, soft mass can be palpated. This can be 
shifted within the abdomen and it is more freely movable in a lateral than 
in a veitical direction If the cyst is large, a fluid wave or even shifting dull- 
ness may be detected 



Fig 136 — Anteropostenor and lateral roentgenograms which outline an intra 
abdominal mass (indicated by arroivs) At operation this was found to be a cyst of the 
mesosigmoid, shown in Fig 137 

Roentgenologic Findings.— Films of the abdomen, with or without a 
barium meal, often give a valuable lead, for a gasless shadow will be found 
which displaces intestines into other parts of the abdomen (Figs 131 and 
136) Fluoroscopic study shows that the mass can be pushed into different 
Darts of the abdomen Since these lesions rarely produce intestinal obstruc- 
tion, dilated intestine is seldom found 

Treatment.— Surgical treatment can be effected in one of three ways (1) 
The cyst and adjacent portion of intestine (if this is unduly adherent) may 
be excised and a side-to-side anastomosis performed (2) The cyst may be 
marsupialized, but there is little to recommend this form of therapy. (3) 
The cyst may be dissected out from the mesentery Tin's is the preferred 

method of treatment 
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Exoiion of a cyit ii effected by peebng away the pentoneal leavci of 
the mesentery from the underlying mats and by displaang the important 
blood vcsseli to one tide. It u mually not difficult to dissect the sac away 
from the mtettine or colon The proper cleavage planes are easier to find 
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lies at the free border of the mesentery tvhere it can press upon or angulate 
the gut. 

Whether or not a mesenteric cyst can be felt through the abdominal 
wall depends somewhat upon its size and tenseness If the child is examined 
within the first few months of illness, abdominal palpation may reveal no 
abnormality Indeed, even the largest cysts may elude detection because they 
are so flabby that their boiders cannot be mapped out However, m most 
cases a fairly well-defined, fluctuant, soft mass can be palpated This can be 
shifted within the abdomen and it is more freely movable in a lateral than 
in a veitical direction If the cyst is large, a fluid wave or even shifting dull- 
ness may be detected 



Fig 136 — Anteropostenor and lateral roentgenograms which outline an intra 
abdominal mass (indicated by arrows) At operation this was found to be a cyst of the 
mesosigmoid, shown in Fig 137 


Roentgenologic Findings.— Films of the abdomen, with or without a 
barium meal, often give a valuable lead, for a gasless shadow will be found 
which displaces intestines into other parts of the abdomen (Figs 131 and 
136) Fluoroscopic study shows that tire mass can be pushed into different 
Darts of the abdomen Since these lesions rarely produce intestinal obstruc- 
tion, dilated intestine is seldom found 

Treatment.— Surgical treatment can be effected in one of three ways* (1) 
The cyst and adjacent portion of intestine (if this is unduly adherent) may 
be excised and a side-to-side anastomosis performed (2) The cyst may be 
marsupialized, but there is little to recommend this form of therapy (3) 
The cyst may be dissected out from the mesentery This is the preferred 

method of treatment 


•w 
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Fvrriinn of R cyit IS effcctcd by pccbng a^vay the pcntoncal leaves of 
the mesentery from the underlying mass and by difplaang the important 
blood vessels to one side. It is usually not difficult to dusect the sac away 
from the mtestinc or colon The proper cleavage planes arc easier to find 
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portion of a cyst membrane is dissected out, but it appears too dangerous 
to remove a small bit which remains against an important blood vessel 
or against the intestine, this can be cauterized with carbolic acid (followed 
by alcohol) according to the suggestion of Peterson 



^ ‘g >37 —Photograph taken during operation Grapefnnt-sized serous cyst of mesosigmoid 

See Figs 135 and 136 

Eight patients with mesenteric cysts have been operated upon at the 
Children’s Hospital Some data from these cases are summarized in Table 
28. The only death was in a seven-week-old baby who also had a volvulus 
with resulting extensive infarction of the intestine. 
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CHAPTER XVlll 


DISEASES OF THE SPLEEN 

Much has been T\Tittcn about the phyiiology and the pathologic itatci 
o£ the spleen m relationship to abnormalities of the blood and circulation 
No attempt vnlX be made in this chapter to describe or even list all of the 
to ivhich the spleen is heir The folloivnng sections arc limited to 
those disorders which can be treated by surgical means vnth varying degrees 
of success. Splenectomy has been performed m young children with Mcdi 
tcnancan or Oxiley t erythroblastic anemia with no beneficial results. In 
fact, the operation is contraindicated because it may be followed by a more 
severe anemia. Splenectomy has been undertaken in cases of aplastic anemia 
usually with disappointing effects. Occasionally there u a slight improve 
ment in the blood piaurc and a slight diminution in the frequency of 
transfusions tsfrich arc subsequently necessary there is rarely a rcmusiop 
in the anemia, but thi< u certainly not the rule and the operation should 
be employed only as a last resort- Dr Louis K- Diamond* has made exten 
nve rfinial studies on the Children s Hospital patients mth diseases of the 
spleen. Many of the observations included in thu chapter have been taken 
from his revnew 

The conditions for ishich splenectomy has known therapeutic value 
arc (i) congemtal hcmol)tic anemia (*) idiopathic hemorrhagic pur 
pura (3) Band s disease (4) Gaucher s disease (5) traumauc rupture or 
torsion of the spleen (6) cysts and neoplasms of the spleen 

COltOEinTAL HEMOLYTIC AJTEMIA 

Symptomi.— This condiuon, also known as “familial hemolydc anemia ” 
“chrome hemolytic jaundice," acholuric jaundice ” etc., is charaaemed 
by a chrome or recurring type of anemia associated with hemolydc crises 
increase m fragflity of the crythrocytcf a tendency for many of the red 
blood cells to be microcydc and spherical a high percentage of arculadng 
redculocytcs, a mild icterus, increased cxcredon of urobilin in the unne 
and stools and enlargement of the spleen. These children are apt to be 
retarded in their physical development they may be somewhat under 
weight u IS common for them to be smaller m stature than the expected 
normal (Fig 138) A suitable mvcsdgauon often shows that other members 
of the hmiU have had the same disease, yet a familial inadence is not found 
in all cases. 

»4» 
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viduals the destruction of blood may be so rapid that repeated transfusions 
will not tide tnem over the acute episode. In short, the earlier in life that 
the disease begins, the poorer is the outlook and the more urgently should 
splenectomy be advised 

Treatment —Splenectomy is a specific treatment for congenital hemolytic 
anemia, it gives quick and permanent relief of symptoms If possible, this 
should not be done during a crisis Following splenectomy there is a gradual 
fall in the reticulocytes and an increase in the number of circulating red 
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Fig 139— Chart showng data from a child with congenital hemolytic anemia who was 

treated by splenectomy. 

blood cells The erythrocytes still retain their increased fragility but the 
abnormal destruction of red cells ceases The changes in red count, white 
count, platelet count, icteric index, and urobilin excretion before and after 
operation in an eleven-year-old girl are graphically set forth in Fig 139 
Postsplenectomy Thrombosis.— Aitcr splenectomy there is always some 
increase in the number of circulating blood platelets. These may reach 
600,000 or 700,000 per cu. mm., and counts of 1,000,000 or more are occa- 
sionally found. This sharp rise begins within the first week after operation 
and has usually disappeared by die end of the second or third week (Fig 
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140) If the platelets become very numerous thrombi can develop m van 
oui pans of the body particularly m branches of tlic portal system Unex 
plained abdominal pain and fever occumng in the first tivo wccLs after 
operation should strongly suggest that venous thrombi arc forming par 
Ucularly if the platelet count u lugh during this period, 

There are two ivayi to combat such an unfortunate but not rare com 
plication Deep x ruy irradtcUton over the heart (to affect the arculating 
blood) will apparently reduce the number of platelets though the response 
may be somewhat slouer than is desirable under such urgent circumstances, 
Hepann administered intravenously will immediately prolong the bleeding 
time and wll prevent formanon of thrombi Any individual whose platelet 



H*. .<a--Ct.pl. .bo.mg number o( dituhrins blood plaielcu during . pUtelH aim 
.(ter •pleneaomy From • cue ol ooogenit.1 hemolytic ^caiSi 


count hai reached 750 000 and u nppaiaidy .till drmbtng, should probably 
receive hepann. Certainly ij the count leache. . 000 000 hepann should be 
pven trfthout delay a.^ should be continued for four or five day, unul the 
danger of thrombosis has passed ' 

Rrstdt, of Tre.tmnit.-ln the Childrens Hospital senes, nventv three 
mdrvrduaU wrth con^nnal hemolyuc anemm ha^been subjected to splen 
^enty and the te,ulu of eperauon have been most grahty^ng -nrcrTha. 
been a smk.ng rtnprotem^t rn grornh and developtnwt. wh« tW tv^ 
previously retarded In only one case was -a ucxi uiac were 

hr,c cr.se, but even bdre^he a^cTvverrniur^rf^r dT" 

severe Two rndivnduaU developed venous thrornb, and ^ oTt'h™ d.“ 
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three weeks after operation with portal obstruction One child died during 
operation for cholecystectomy, common duct exploration and splenectomy. 
This combination of cholecystectomy and splenectomy at one sitting should 
be avoided because the operative shock is too great In summary, twenty-one 
cases have survived operation One of these has had marked amelioration of 
symptoms and the other twenty have been completely relieved 


IDIOPATHIC PURPURA HEMORRHAGICA 


Idiopathic purpura hemorrhagica (variously known as “idiopathic 
thrombocytopenic purpura,” “idiopathic purpura,” etc) is a disease in 
which there is a bleeding tendency because of a diminished number of cir- 
culating platelets. Blood smears show a paucity of platelets which by actual 
counts may be depressed to 75,000 or less per cubic millimeter (by the 
method of Ottenberg and Rosenthal) The bleeding time tends to be pro 
longed, although it may be normal The clotting time is not lengthened, 
but retraction of the clot is delayed and poor. Other than the diminished 
platelets, the blood usually shows no abnormalities except those which can 
be attributed to blood loss 


Symptoms.— Idiopathic purpura appears at any age, and may have an 
acute or a chronic form There may be spontaneous oozing from the mucous 
membranes from time to time, and indeed such bleeding may be profuse. 
Epistaxes and subcutaneous extravasations of blood are particularly com- 
mon Ecchymoses may be induced by the slightest trauma, but they can also 
appear without injury Mild fever may accompany the more extensive 
lesions Prolonged oozing may complicate minor surgical procedures In 
females, the menstrual periods may be prolonged and the bleeding may be 
profuse. Retinal hemorrhages are frequently encountered Placement of a 
tourniquet around a limb usually produces petechial hemorrhages in the 
extremity within a few minutes The spleen may be somewhat enlarged, 
particularly in the chronic forms 

Diagnosis.— The diagnosis is usually made without difficulty, and is 
based on a history of recurring purpuric manifestations, the finding of a low 
platelet count, and the absence of other diseases which might depress the 
number of circulating thrombocytes Conditions which can secondarily pro- 
duce thrombocytopenia are infections, some drug poisonings, aplasia involv- 
ing all the elements of the hematopoietic system, and leukemia or other 
neoplastic infiltration which replaces normal bone marrow and thereby 
crowds out platelet-forming tissue In a series of more than 200 cases of 
thrombocytopenic purpura observed on the medical service of the Chil- 
dren’s Hospital, only about 15 per cent were finally considered to fall into 


the idiopathic group 

Treatment.- When the diagnosis of idiopathic purpura 


has been estab 
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luhed, the form of therapy must be deaded upom Symptomatic treatment 
for bleeding m these auc» mcludes bed rest proper sedation, local control 
of blood loss by styptic* or thrombopUitic substance* and possible blood 
transfusions to incrca*c temporarily the available platelet* and to replace 
blood which ha* been lost, Tranifuiion may dde the individual over for a 
few day*, but it ha* no permanent infl uence on the course of the disease. 
Parathyroid extract is benefiaal in a small perc enta ge of cases 

Splenectomy —It ii generally conceded that splenectomy i* valuable in 
the chrome form of idiopathic purpura hemorrhagica but most students of 
thi* advi*e against splenectomy lO the acute type from which the 

patient often spontaneously recover* If the symptom* have been severe and 
have rcciUTcd over a long period of time removal of the *plecn has bene 
ficial effect* m a high percentage of case* but it i* by no mean always cura 
ave. It IS well to bear m mind that many children have this disease in a mild 
form and tend to have diminishing symptoms with the passage of years 
Therefore splenectomy should be reserved for those paoents whose hemor 
rhagic tendenae* arc severe enough to justify the slight but definite danger* 
of laparotomy 

At the Children i Hospital ten pauents have been subjected to splen 
eaomy after other type* of therapy Iiad been unsuccessfuL Two of these 
had only temporary relief which was followed m a few month* by lowered 
platelet levels and return of bleeding tendenae* The rcmaimng children 
have been completely relieved of their purpimc mamfestauon* and have 
maintained normal platelet level*. 

BANTI'S DISEASS 

There are few term* which connote such a multipliaty of lesions to 
different phyiiciani as does Banti s disease It is evident that under thi* 
title there have been grouped several more or lei* associated conditions 
which have m common certain symptom* or clmical findings. Banti s syn 
drome usually begin* m young otherwise healthy adult*, but it may also 
arise m children It u a chrome disease which may prove fatal within a few 
years or it may have a course extending over several decades. 

Symptom* and DlagnosI*,— Banti *cparated the disease into three stages 
In the first, which usually lasts a variable number of year* there u gradually 
incrcasmg pallor weakne** abdominal ducomfort, poscbly digestive di** 
turbance* and an enlargement of the *plecn Durmg this period a moderate 
anemia oophageal vance* and posnbly hematemesu can develop The 
second or intermediary stage is rather a transitory one and is not always 
clinially recognizable. During this time there are increased digesuve dis- 
turbances and the hver bccomta enlarged and palpable The third or ter^ 
minal stage :i predominated by hepatic disease in which there u drrhems 
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Fig 141 —Photograph of nme-year-old girl with Banti’s disease The liver was 
palpable 3 cm below the costal margin Outline of spleen is shown This was known to 
be enlarged since one year of age Splenectomy subsequently performed because of 
bleeding from esophageal varices 



Fie 142 -A spleen weighing 575 gm removed from girl shown in Fig 141 Cross sccuon 
^ ^ of the organ shows increased prominence of the fibrous ussue septa 
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recurrent pairJisi aiatra uiaeumg anemia emaaauon poisibly jaunice 
and an incieajmg mventy and frequency of esophageal hemorrhaga These 
three stages of Banti s disease may overlap one another and it ma) be tm 
possible to define them dearly 

Speoal attention should be directed to a small group of diddren with 
symptoms depending upon obstruction 0/ the tplentc ueiri or the portnl 



Fif 145.— Sketch of a tTpioI portal lyvtcni (tome jxibjecti ihow comldcrable varia- 
ikm in ibe way the ^eoell empty into the tpleolc and portal rein*) Ohtiructlon ocominK 
within the Iher producei enforgement of the entire «y«em, enlargopent of the colUieral 
channeU and dcrelopment tA esophageal varicca. Obatroction at A will produce the same 
changes. ObstmoJon at B will probably gi\-e the same changes. Obstruction at C will 
usually not lead to de^e^opIt>cnt of esophageal vances. 

vein before it enters tlic liver (Fig 143) It is usually difficult or even im 
possible to separate these cases dinically from those having portal obstruc 
non because of arrhosu 0/ the Inter These paucnls have recurring bleeding 
from gastric or csopliageal vances as their ouutanding complaint. The 
blood loss nun temporarih produce severe anemia If the pauent is exam 
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Fig 141 —Photograph of nine-year-old girl with Banti’s disease The liver was 
palpable 3 cm below the costal margin Outline of spleen is shown This was known to 
be enlarged since one year of age Splenectomy subsequently performed because of 
bleeding from esophageal varices 



Fig 142 —A spleen weighing 575 gm removed from girl shown in Fig 141 Cross sccuon 
° of the organ shows increased prominence of the fibrous tissue septa 
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qucndy a contributing factor unce organisms can proceed inivard along 
the vessels of the round ligament and gain direct access to the portal system 
Valves arc found as normal stnicturcs m vanous portal channels dunng 
embryonic and early postnatal life While they normally disappear portions 
of them may persist and partly obstruct the vessels concerned- 

Vanous authors have called attention to this syndrome of portal ob- 
struction and hematemau without orrhosis of the liver Warthin'* gave 
an excellent descnption of such cases. Smith and Farbcr^ su mma rised the 
findings in fifteen patients who had been treated at the Children s Hospital 
up to 1935 and Dr Sidney Farber has made subsequent studies on addi 
tional postmortem matenal (e.g , Fig 144) which form a basis for ideas 
presented here Roussclot" redded further examples ivith clinical studies 
including bromsulfalem tests showing that tiic hver functions tvere normal 
It IS important to recognize that such a pathologic process can exist m order 
to emphasize that many children with a picture of early Bantt s disease do 
not progress to an ulumate stage m which there is arrhosu of the liver 
For the present discussion it u best to let the term Banu s disease 
include all condmons in which there u anemia or alimentary tran bleeding 
resulang from portal hypertension (whether tins u from hepatic arrhosii 
or extrahepauc venous obstruction) Inasmuch as there are somewhat dif 
ferent climcal problems in early and late forms of Banu 1 disease it is well 
to consider these separately as is done m the folloiving nvo sections 

Early Band’s Disatsc.— Children with early Band s disease may mam 
fest ihu condiDon in either of two tvays First the picture may be mainly 
that of portal or splenic vein obstruction ivitb recumng and exhausting 
licmorrhages from esophageal vanccs. Second the picture may be one of 
splenomegaly hypochromic anemia IcuLopcma possibly thrombocyto- 
penia with or wthout esophageal hemarrhages— a complex often referred 
to as splenic anemia. Either of these two states may subsequently advance 
to late Banu s disease but some individuals do not develop such senous 
and terminal changes 

T reatment —'When the diagnosu of early Banu s disease has been made 
splenectomy is definitely beneficial r^ardless of whether anemia or hem 
atemesu has been the outstanding symptom 

At the Childrens Hospital eight duldren have been operated upon 
because of splenic anemia. In most cases the erythrocytes hemoglobin 
leukocytes and platcleu hate returned to normal let els The faugue tnor 
exia and pallor which were attributable to anemia ha\e disappeared. Some 
of these patienu have been followed as long as tivche yean and only one 
has acquired signs suggesting hepauc arrhosis It is possible that longer 
periods of observation mil show that others ivnll subsequently develop liver 
disease Even If such complicauons do eventually appear the immediate re 
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ined during or immediately after a hemorrhage, abdominal palpation shows 
that the spleen is not palpable or is only barely felt. However, during the 
ensuing few days the spleen becomes enlarged and remains so until a subse- 
quent hemorrhage occurs and the organ again diminishes in size for a three- 
or four-day period. These children develop collateral venous channels, 
principally through the esophageal veins, in the effort to reduce their portal 
hypertension. Accordingly, bleeding from esophageal veins temporarily 
reduces the portal engorgement and the spleen shrinks in size— only to 



Fig 144 —Autopsy sketch of portal system from a ten-year-old girl who died of fatal 
esophageal hemorrhage after splenectomy for Banti’s disease There are old, extensive, 
and partially recanalized thrombi in the portal, supenor mesentenc, and splenic veins, 
giving rise to extrahepatic venous obstruction These presumably formed dunng the 
multiple severe infections which the child was known to have in the first year of hfe 

enlarge again in a few days when the patient’s blood volume is restored by 
natural processes or by transfusion 

Extrahepatic obstructions in the splenic vein or other parts of the 
portal system may result from a number of lesions -thrombophlebitis can 
follow regional or distant infections (Fig. 144) , An adequate history often 
reveals an omphalitis or other severe infection in early life which was pre- 
sumably responsible for thrombi within the abdomen. The pathologic 
studies of Farber mdicate that omphalitis during the neonatal period is fre- 
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Spleneaomy in luch individuals camca several haiaids firsC there u 
apt to be postoperative hcmorrliage from die operative sue because of the 
regional venous engorgement- It is therefore imperative to ligate carefully 
even die smallest vessels which arc severed in the held. Second such spleens 
arc apt to be surrounded by numerous and vascular adhesions which com 
phatc the removal of the orgati-“T/ard the platelet count may nse to un 
duly high levels m the first few weds after operation and in order to avoid 
thromboses in various parts of the body intravenous administration of 
hepann may be necessary 

OAUCHKfi^ DISEASE 

Tlicrc are three pr ima ry disorders of hpoid metabolism which arc 
closely associated with one another According to the type of Upoid in 
volved these may be grouped as (i) SchUllcr Chnstuxn s disease (general 
ized xanthomatosis) a cliolesterol disturbance (») htemann Pick s disease 
a phosphatide (sphingomyelin) disturbance (3) Gaucher’s disease a cere 
brosidc (kerasin) disturbance 

SjinptoiQs and I>lAgziOf£i.>-Gauchers disease manifests lUdf by excessive 
accumulation of kcrasin m cells pnaapaJly of the liver spleen lymph 
nodes and bone marrow In some instances a marked splenic enlargement 
dommata the piaurc and there u progressive abdominal distention dis- 
comfort anorexia fatigue and retardation of physical growth Whenever 
there is bony involvement there may be local pain limitation of motion 
and even pathologic fracture- The roentgenchgic picture of localized de 
smiction of bone is often mistaken for osteomyelitis 

If such a lesion should be exposed at operation removal of some of the 
yellowish brown material for histologic examination should establish the 
diagnosis The large lipoid laden cells have a wnnUed appearance and do 
not take the Smith Dictnch stain as do tlic lipoid filled foamy-appeanng 
cells of Niemann Pick 3 disease- The patients with Gaucher s disease may 
subsequently develop foa in other bones and it is important to recognize 
that these are lipoid accumulations and that operation (for suspected osteo- 
m^elitu) IS not necessary 

Treatment-The bone lesions like those of SchQIler Chnsuan s disease 
can be effectively treated by exposure to x rays. This induces fibrosis heal 
ing and symptomauc relief Indeed such changes may appear spontane 
ously m some cases but they arc speeded up and advanced by x rav 
treatments- 

If the spleen is large its removal has been found to be of definite value 
The xnduaKom for splmrdomy arc (l) progressive enlargement of the 
organ (•) deielopment of anemia or thrombocytopenia mUi a tendenev 
toirard bleeding retardation tn growth and physical development of 



252 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 


lief of symptoms has been quite satisfactory and splenectomy has been 
thoroughly jusafied 

The Children’s Hospital material also includes fourteen patients who 
were operated upon because of severe bleeding from esophageal varices. 
Splenectomy under these conditions has been performed to dimmish the 
portal engorgement If has been estimated that closure of the splenic artery 
reduces by as much as 20 per cent the amount of blood flowing into the 
portal circuit In the more recent cases, removal of the spleen has been 
combined with division of the esophageal branches of the coronary veins (to 
divert blood from existing esophageal varices) and with establishment of an 
omentopexy (to provide additional collateral anastomoses between the por- 
tal and peripheral systems) The majority of these patients appeared to have 
considerable relief over a period of many years, while others have continued 
to have hemorrhages which have even resulted in death On the whole, the 
frequency and the severity of attacks have been reduced by these operative 
procedures Recently, operation has been supplemented by injection of die 
esophageal varices with sodium morrhuate through an esophagoscope It is 
too early to evaluate definitely the merits of this procedure, but so far they 
are not very encouraging 

Late Banti’s Disease.— In the terminal stages of Banti’s syndrome there 
may be enlargement and cirrhosis of the liver, splenomegaly, hypochromic 
anemia, increasing emaciation, progressive ascites, and repeated hematem- 
esis Death usually follows from intercurrent infection or by exsanguination 
from a ruptured varix These final developments are more apt to be found 
in middle adult life, but they are occasionally observed in late childhood 

Treatment —The therapy is largely confined to supportive measures 
Rest, sedation, and withdrawal of solid food will help to control episodes of 
bleeding Subsequent administration of iron, or transfusions when neces- 
sary, will aid in restoring the red count to normal. 

Splenectomy has a rather limited usefulness If the organ is large and 
causes abdominal distress, its removal will appreciably increase the patient’s 
comfort If esophageal hemorrhages are severe or frequent, the removal of 
the spleen will reduce the amount of blood flowing into the portal channels 
and thereby dimmish the congestion in the esophageal veins Finally, if 
there is ascites, the removal of the spleen will usually prevent reaccumula- 
tion of fluid, presumably by diminishing the congestion in the portal sys- 
tem On the whole, splenectomy does not give any brilliant results in treat- 
ment of these cases, but there are some studies to indicate that life is slightly 
prolonged, that ascites is relieved, and that hematemeses are less trouble- 
some If splenectomy is to be performed, it should be combined with 
omentopexy and wdth division of the esophageal branches of the coronary 


veins 
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The average ipleen is so friable that once lU capsule has been ruptured 
fractures into its substance are apt to be deep and difficult to repair Jt is 
therefore easier and preferable to remove the entire organ The vessels of 
the splenic pedicle should be compressed or ligated as soon at possible to 
stop the leaUge of blood from the ruptured spleen 



Fig Rupdred jpleeo retnerved (rt5m a five-year-old boy Tboe bad been exteniiTe 
Intraperitoneal hemorrhage. 

At the Children » Hoapiuil tvro boys, five and 5C\en yean old respcc 
nvely ha\c been created for thu acadent- One ivas struck in the abdomen 
vnth a board and ivas then knocked down The other fell g or 4 feet onto a 
itone dideiralk (Fig 145) Both recovered folloinng iplencctomy 

CYSTS AlfD TtrHOKS OF THJ 8PLEEW 

Small cyiu of the *plccn 1 or 2 cc. in diameter are occasionally ob- 
served at the autopsy table particularly m conjunction with congenital 
cjiti of the li\*er or kidneys. Cyiu of the spleen which are large enough to 
be of clinical importance arc \cry rare Fowler’ collected reports ol 1^7 
nonparaiiuc splenic c^tti and of this group only ten occurred in the first 
decade of life. 

Varietiet.— The lesions may be of several sorts (i) Thin nailed jerous 
cysts presumably arise from inclusion of a nest of peritoneal cells to that 
these become pinched off m a deft on the splenic surface. From this mdos 
ihere develops a small mtrasptenic sac which acoimulates and retains fluid, 
(t) Lymphangiomata of the spleen have often been described. These are 
usually multilocular and liai-e a honeycombed appearance They may be 
•o large that they replace most of the aplcmc lubrtancc (5) Epidermoid 
cyru are rare uiuall) do not attain a Urge sire and do not accumulate hair 
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the individual Folloiving splenectomy the abdominal discomfort is relieved, 
the anemia is improved, and physical growtli becomes accelerated 

Results of Treatment.— At the Children’s Hospital six splenectomies 
have been performed on patients unth Gaucher’s disease ivith satisfactory 
results Particularly impressive has been the rapid increase m growdi, so 
that the retarded child reaches a normal average size for his age within a few 
years It might be argued that removal of the spleen would precipitate or 
accelerate the accumulation of the lipoid in the skeleton, but numerous 
roentgenologic observations on our cases lead us to believe that such is not 
the case Although it may still be too early for final evaluation of splenec- 
tomy in this disease, it is our distinct impression that the operation has 
considerable merit 


TRAUMATIC RUPTURE OF THE SPLEEN 

S5unptoms.— Abdominal injuries, particularly those resulting from 
direct violence, such as a blow on the abdomen, a fall from a considerable 
height, or an impact from a moving vehicle, may rupture various viscera 
including the spleen When the spleen is torn the important symptoms are 
those of hemorrhage. The amount of blood lost into the peritoneal cavity 
naturally depends upon tlie extent of the splenic lacerations Whenever 
there is known abdominal injury, a rising pulse, declining blood pressure, 
pallor, thirst, air hunger, and a falling red count, there are sufficient indica- 
tions for exploratory laparotomy, provided the blood loss cannot be ac- 
counted for elsewhere Left shoulder pain may suggest some pathologic 
condition below the left diaphragm, but this symptom is not always pres- 
ent Inasmuch as the violence usually produces some contusion of the ab- 
dominal wall, the physician often has difficulty in deciding whether the 
local pain and tenderness are due to abdominal wall trauma or to mtraperit 
oneal trauma To delay operation until shifting dullness has appeared 
implies waiting until tne individual is exsanguinated It is usually impos- 
sible to determine before operation the extent of the injury and what organs 
have been affected 

Treatment —When operations of this sort are undertaken, provisions 
for immediate transfusion should always be made Indeed, it is a wise pie- 
caution to place a cannula m the arm or leg vein before opening the ab- 
domen so that blood may be administered during the procedure, if this 
should be necessary Not infrequently, more free blood is found in the 
peritoneal cavity than had been anticipated, and there may be additional 
loss before the site of hemorrhage can be identified and bleeding can be 
controlled The operator’s troubles are considerably lessened and the pa- 
tient’s chances for survival are greatly enhanced if transfusion can be given 
during or immediately after this period. 
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or sebaceous material They are lined with squamous epithelium which 
does not keratinize (4) Parasitic cysts are almost always of echinococcus 
origin They may be found in conjunction with similar lesions of the liver, 
lung, or other viscera, but in some instances tliey develop solely m the 
spleen. 

Tumors of the spleen are rare, but sarcomas and hemangiomas have 
been described 

Treatment.— Removal of the spleen for treatment of a cyst is seldom 
necessary unless it is large enough to cause local discomfort Neoplasms are 
extremely rare, but if the mass is felt through the abdominal wall, or if it 
IS discovered during laparotomy for some other condition, removal of the 
organ is indicated 

TECHNIC OF SPLENECTOMY 

The removal of a spleen may be a simple procedure or it may be a most 
trying abdominal operation Oozing of blood because of some dyscrasia, dif- 
ficulty in severing dense and vascular perisplenic adhesions, and inadequacy 
of exposure may all contribute toward making splenectomy a hazardous 
undertaking Mortality rates for this operation have often been high, but 
with improved methods for controlling bleeding by transfusions and with 
better operative exposures, fatalities have noiv been reduced to a minimum 
In a series of seventy splenectomies at the Children’s Hospital there have 
been four deaths during operation or m the immediate postoperative 
period With present surgical care, at least two of these fatalities would now 
be regarded as avoidable Since it is impossible to predict in a given case 
whether operation will be simple or difficult, it is essential that the surgeon 
be thoroughly prepared for any eventuality before opening the abdomen 

Preoperative Treatment.— This is important When the patient has a 
bleeding tendency it is desirable to transfuse him within twenty-four hours 
before operation and to be prepared to repeat this during or immediately 
thereafter In those patients with anemias below 3,500,000 or 4,000,000 the 
red count should be brought up to adequate levels by medication and trans- 
fusion The preparations should include selection of a properly matched, 
compatible blood donor who will be available during operation if an emer- 
gency should arise Finally, cleansing and deflation of the stomach and colon 
will allow these organs to be more easily packed off in the operative field 
and will enhance the exposure 

Exposure of the Spleen.— There is some variance of opinion concerning 
the type of incision which should be employed If the spleen is large it is 
easier to approach its pedicle by a left paramedian or rectus muscle-splitting 
incision Likewise, if division of the coronary veins is contemplated, a longi- 
tudinal anterior incision gives a better exposure of the subdiaphragmatic 

region. 
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For most splenectomies, a hansveise or obliquely transverse incision 
running forward from the lateral and lower costal border is much to be pre- 
ferred (Fig 146) The spleen is more easily brought into the wound, adhe- 
sions can be more easily and safely divided, and the intestines are less 
disturbed The incision should not be carried posteriorly beyond the 
midaxillary line, for to do so may lead to division oi die loiver thoraac 
nerves as they course along between the internal oblique and the trans- 
versalis muscles The incision should be cari'ied backward until the tenth 
nerve is identified and can be protectively held in die posterior angle of the 
wound with a retractor If the spleen is small it is not necessary to divide 
the rectus muscle, but if it is large the rectus can be cut across with im- 
punity, provided its ends are properly joined ivhen the abdominal -wound 
is closed 



Fig 147 — Postoperauve photographs showng posiuon of transverse ivound for splen 
ectomy There is no bulging or weakness of the abdominal wall 

Transverse incisions heal extremely well They give a narroiv cutaneous 
scar and are not followed by any weakness of the abdominal wall from divi- 
sion of nerves 

Excision and Wound Closure.— With either incision it is desirable m 
most instances to make a small opening in the gastrocolic omentum and tie 
the splenic artery and vein as the first step in the removal of the spleen 
In this way the spleen can contract somewhat and can squeeze out blood 
into the circulation After this has been done the lienorenal ligament and 
other attachments can be cut and the spleen removed When this order of 
procedure is adopted a minimum of bleeding takes place 

After the spleen has been removed, a thorough inspection should be 
made of its bed, so that any bleeding points can be carefully sutured. The 
abdominal wall is closed in layers, without drainage 


CONGENITAL ATRESIA OF THP BILE DUCTS ibl 

PATHOLOGY 

Tlic cxtrabiliary ducu are partially or completely represented by fine 
cords of fibrous tissue possessing no lumina The obliterauvc process may 
involve the hepauc dua the common duct, the cystic durt and the gall 
bladder Such solid cords of tissue he m posioons ivliidi normal ducts would 
occupy at the porta of the liver and in the gastrohepatic hgamenL The ex 
tent of such obliteration of course determuies the operability in each case 
In other ivords, if the atresia exists in the lower part of the hepauc dua or 
in the common duct, there remains a small bulbous enlargement of the 
ductal system above this point of obstruction In a rcviesv of forty five cases 
from the Children i Hospital whicli have been studied either at operauon or 
at autopsy (or both) it ivas found tliat the hepatic duct alone \vas patent in 
three cases that the hepatic and upper part of tlic common duct were 
patent in six patients that the gallbladder cystic and common ducts were 



Fig 148 — Skclch of type* of atresii of the extrahepaUc Me dacu, » found in nir^cal 
explomion of forty five cuei. / Heptdc dua patent and connecting with Hver 3 Hepatic 
and part of common dua patent (gallbladder may be aimic or patent) 3 Hepadc dua 
tiretjt Gallbladder cyitic dua and common dua nonnaL 4 Hepadc and common dnets 
■uetit 


patent and connected inth tlic duodenum but the hepatic duct tvas atretic 
in five cases and finally that all the ottrahepatic ducts ivcre atretic in 
thirty-one cases (Fig 148) 

Gallbladder —The gallbladder may be found in one of four patliologic 
states (i) It may be completely atretic and may be represented by only a 
cord of fibrous tissue 3 or 4 mm thick and a or g era in length (2) It may 
contain a lumen but yet be so small that it u not more than 8 or 9 mm in 
diameter and a 5 or 3 an in lengtli Such a gallbladder usually ainuins a 
llltle dear mucoid material (3) It may be quite large and tensely filled 
smh accumulated temlory products of lU own mucosal gbnds Such con 
tenu may be described as svhlte bile (4) It may be relauvely normal in 
appearance and may contain b,tc indicating that tlie obstniaion is in the 
common duct. 
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CHAPTER XIX 

CONGENITAL ATRESIA OF THE BILE DUCTS 

Until recent years, congenital atresia of the bile ducts was regarded as 
a pathologic curiosity and a condition which was not amenable to medical 
or surgical therapy. While it is true that the great majority of these infants 
have an obstruction of the intrabiliary or extrabihary tree ivhich is ulti- 
mately incompatible with life, there are some of these patients in whom it 
is possible to anastomose remnants of the bile ducts with adjacent portions 
of the gastro-intestinal tract The number of such successful operations is 
small, but in a condition which is othenvise uniformly fatal, it is best to 
explore all of these babies in the hope of finding a condition ivhich is 
amenable to surgical relief 

Congenital obstruction of the bile ducts will ahvays be associated wth 
the name of John Thomson® for his careful analysis of fifty cases in 1892 
However, it was the detailed study of more than 100 examples of biliary 
anomalies by Holmes^ in igi6 that called attention to the fact that many of 
these babies presented conditions whicli could be corrected by surgical 
means Following the publication of Holmes’ work, we began to explore 
routinely all infants with such pathology. In 1927 operation was first per- 
formed successfully (by Ladd) for the relief of congenital atresia of the bile 
ducts 

It was the contention of earlier writers that relief of the biliary obstruc- 
tion— when It was possible— would be a futile procedure because the 
extensive biliary cirrhosis which is always present would militate against 
successful issue We have now learned, however, that this is not true, for ive 
have followed patients with such cirrhosis and with operative relief of 
biliary obstruction for periods as long as twelve years and there has been no 
evidence of hepatic insufficiency Therefore, considerable evidence has now 
accumulated to show that a liver has extraordinary powers of regeneration 
and that, if the biliary obstruction can be relieved, the existing cirrhosis 
disappears and the individual will possess a normally functioning liver 

In most reports the emphasis in treatment has been placed on the 
absorption of fats, the digestion of food, and the various other chemical 
problems that occur as a result of the absence of bile from the intestinal 
tract Although such considerations are important, they are now over- 
shadowed by the therapeutic possibilities of operative intervention in some 


cases 
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LItbt— The liver alivay* show* * well advanced portal cirrhosis of ibc 
obatructivc type. The organ is civo or three tunes its normal sue It is very 
firm and is stained a dark-green color by the accumulation of bile pig 
ments. The surface is diffusely nodular (Fig 150) In the depressions be 
tween these nodules there is a firm grayish, Sbrous substance representing 
an increased amount of interlobular connective tissue The cut surface of 
the Uver shoivi furtJier evidence of extensive cirrhosis There is diffuse 
destruction of liver substance and evidence of regeneration The intense 
green color is strikingly contrasted to the hght gray connective tissue 
which abounds in the periportal regions. Macroscopic eidargcment of the 
ducts ivithm the liver is rarely seen m spue of the complete obstruction 
which has existed for many months Presumably the ducts are kept s m a ll in 
sue by the dense fibrous tissue which surrounds them 

Microscopic examtnalton shoivi widespread degenerauon of hepatic 
lobules and distortion of lobular archueaurc accompanied by active liver 
cell regeneration In the periportal zones there are usually large numben 
of small bile ducts ivitli considerable ductal regeneration and probfcration, 
Thu netivork of duca is embedded in a dense fibrous ussue Tlierc may be 
mild inflammatory cell reaction in these periportal zones but thu is not a 
imking feature BiUary stasu is shown by the marked accumulauon of 
pigments within the ducul lumina and witiun liver-cell cytoplasms, 

SpleeiL— The spleen may be slightly enlarged (Fig 149) —a change pre 
lumably dependent upon portal obstruction which is set up by the biliary 
curhosis. Further cvidcacc of portal obstnicuon u exhibited by the collec 
tion of fluid within the abdominal cavity 

ETIOLOOT 

Numerous theories have been proposed to explain the ongin of con 
gcmtal atresia of the bile ducts It was once thouglit that fetal pentomtis 
produced local inflammatory reactious which were responsible for this 
obliterative proccu. The absence of adhesions or of inflammatory lesions in 
other parti of the abdomen in most cases tends to discredit this view 

Gongcnital syphilis lias often been listed as the ctiologic factor The 
absence of hutologic evidence of syphilis and the finding of a negaUve 
iVassermann reaction m both child and mother in most cases makes it clear 
that congenital obliteration of the bile ducts u not the result of luetic in 
fectioiL 

VIppa has pointed out tliat the extrahepaoc bile ducu are always patent 
m early fetal life but that under normal condmons they afterward lose 
their lumina by epithelial concrescence and then become patent agam at a 
later time It ii highly probable that an arrest of development dunng the 
solid lUge u the true explanauon for congenital atresia of the bile ducts. 
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149 “PIioiogTupli taken at autopsy table to sho'vv' enlargement of liver and spleen 
in a baby who died with inopeiable atresia of the bile ducts 


r 



Fig 150 —Photographs of liver with typical cirrhosis from a pauent who died wth 
atresia of the extrahepatic bile ducts The liver was dark green in color because of biliary 
stasis Left, External view to show tlie pebbly surface Right, Cut surface showing in 
creased fibrous Ussue in penportal zones 
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may be fairly good if the child i* not more than three or four months of 
age This is illustrated m Fig 151 which is a photograph of a baby six 
months of age tvho had complete obstruction of the bile ducts and an icteric 
index of 150 

An abnormal bleeding tendency may be observed but our cases showed 
a striking ranty of thu symptom in the babies who were less than six months 
old. The ages when these babies have been referred to the hospital varied 
from one week to eleven months with an average juit under three montlis 

PHYSICAL FINDINGS 

The salient finding is jaundice the degree of which may be appreciated 
by the average laenc index of las m our cases. The Icnvcst ictenc index 
we encountered ivas 50 and tlie highest was 325 When the jaundice is deep 
even the tears and sahva may be yellow The general nutrition of die child 
is usually fairly good but the subcutaneous fat may be reduced in amount, 
Tliese babies tend to be somewliai lethargic and slow m tlieir physical move 
ments and mental reactions 

Examination of tlic stool u important, for it u strikingly ivliitish in 
color and has a pasty or puttylike consutency The unne is highly colored 
and gives a positive test for biliary pigments 

Fullness of the abdomen 11 produced by enlargement of the liver and 
by acaimulation of asaoc fluid. The presenung h\er edge may extend well 
down toivard the umbilicus The spleen may be slightly enlarged In two 
cases there ivas a situs transversm of all the Uioraac and abdominal viscera 
The blood findings are usually not remarkable. There may be a slight 
anemia ivith a red cell count rarely below 3 500 000 or 4000000 The 
dotting umc may be increased to six or seven minutes but rarely longer 
Examination of the blood for prothrombin in two of our cases showed a 
normal value in one and a depression to Co per cent of normal in the other 

DIFFERENTIAL DIAGNOSIS 

Icterus neonatorum can usually be ruled out witliout difficulty The 
jaundice usually diminuhei by the end of the second week of life and has 
certainly disappeared by the end of the first month Such an infant does not 
have enlargement of the liver acholic stools or heavily pigmented unne 
whidi are all found in cases of biliary atresia 

Erythroblastosis foetalis sometimes classified under the name of ictenu 
gravis or erythroblastic anemia may present a clinical picture simulating 
that of biliary obstruction The pundicc may be of like intensity and the 
liver may be of equal or greater size In this condition it is common to have 
an assoaated splenomegaly A golden-colored vemix caseosa and a hyper 
trophicd placenta should make the obitetnaan luspca the pretence of eryth 
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Certainly tliis view explains tlie pathologic observations far better than any 
other theory does 

SYMPTOMS 

The outstanding symptom in congenital atresia is jaundice of a high 
degree. It is usually present at birth or shortly thereafter. Not uncommonly, 
hotvever, two or tliree weeks will elapse before there is sufficient staining of 
tlie skin or scleras ividi bile pigments to make the jaundice conspicuous 
After jaundice once appears, it is persistent unless operative relief is pos 
sible. Furtliermore, die intensity of the color never abates, a point ivhich is 
helpful in ruling out several other diseases 

The presence of obstruction in die extrabiliary tree implies that bile 
pigments are absent in die intestinal tract Therefore the stools are always 
clay-coloied or white from birth, even though jaundice may not be noticed 
until the second or third week of life. As die condition progresses and as the 
cliild reaches an older age, diere is an increasing saturation of the blood 



Fig 151 — Photograph of six-months-oId infant mth obhteration of all the bile ducts, 
to demonstrate tlie good general physical condition which can exist mth complete ex 
elusion of the bile from the ahmentar)" tract. (Ictenc index was 150) 

plasma and various organs of die body with biliary pigment Some of tins is 
excreted in small amounts by glands of the intestinal tract and colon, so that 
a faint yelloi\ush tint may be imparted to die stools Pigments whidi are 
excreted in die stool by diis route have a loiv concentration, hence the stool 
is puttylike in consistency and predominandy •white in color. The per- 
sistence of light-colored stools from birdi onward contrasts die condition to 
the other forms of biliary obstruction described in die two succeeding 
chapters 

The noinishment of these babies is usually better than might be ex- 
pected. The absence of bile in the intestinal tract may cause some difficulty 
ivith absorption of fats. Hence, there is usually a history that the formula 
has been dianged on several occasions and often a fat-free or loiv-fat mixture 
has been administered and better tolerated Taken as a ivhole, these babies 
are somewhat beloiv par in their physical development, but yet nutrition 
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may be fairly good if the child is not more than three or four months of 
age. This is illustrated m Fig 151 which is a photograph of a baby six 
months of age who had complete obstruction of the bile ducts and an ictcnc 
index of 150 

An abnormal bleeding tendency may be observed but our cases shoived 
a striking ranty of this symptom in the babies who were less than six months 
old. The ages when these babies have been referred to the hospital varied 
from one week to eleven months ivith an average just under three months. 

PHTSICAX F1WDI?^G8 

The salient finding u jaundice the degree of which may be appreciated 
by the average icteric index of 1*5 in our cases The lowest ictcnc index 
we encountered ivas 50 and the highest was 3*5 When the jaundice is deep 
even the tears and saliva may be yellow The general nutntion of tlie cliild 
is usually fairly good but the subcutaneous fat may be reduced in amount 
Tlicse babies tend to be somewhat lethargic and slow in their physical move 
ments and mental reactions 

Examination of the stool is important, for it is itnUngly whitish in 
color and has a pasty or puttylikc consuiency The unne is highly colored 
and gives a posdve test for biliary pigments 

Fullness of the abdomen is produced by cnlargeraeni of the liver and 
by acajmulation of asauc fluid. The presenung liver edge may extend well 
doivn tou-ard die umbilicus The spleen may be slighdy enlarged In ttvo 
cases there was a situs transvenus of all the Uioraac and abdormnal \nsccra 
The blood findings are usually not remarkable There may be a slight 
anemia ivith a red cell count rarely below 3 500 000 or 4000000 Tlir 
clotting time may be increased to six or seven minutes but nrcly longer 
Examination of the blood for prothrombin in two of our cases showed a 
normal value in one and a depression to Go per cent of normal m the other 

DIFFERiJlTlAl, DIAGNOSIS 

Icterus neonatorum can usually be ruled out without difiiculty The 
jaundice usually diminishes by the end of the second week of life and has 
certainly disappeared by the end of the first month Such an infant does not 
have enlargement of the liver acholic stools or heavily pigmented unne 
which are all found in cases of biliary atresia 

Erythroblastosis joetalis, sometimes classified under the name of icterus 
gjams or erythroblastic anemia may present a clinical piaurc simulating 
that of biliary obstruction The |anndicc may be of like intensity and the 
liver may be of equal or greater sue In this condiuon it is common to have 
an assoaated splenomegaly A golden-colored \cmix caseosa and a hyper 
crophied placenta should make the obstetnoan suspea the presence of erytb- 
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roblastosis The finding of an increased number of erythroblasts on 
successive blood examinations is an important factor in recognizing the 
disease Because the condition is associated ivith a very high mortality m the 
first few days or iveeks of life, the chance of confusing it ivith malformation 
of the bile ducts becomes piogressively less as the age of the baby increases 

The jaundice of hemolytic sepsis may resemble that which is due to 
biliary obstruction While the hemolytic jaundice resulting from a bac- 
teremia may be deep, there are usually signs ivliich point to the presence of 
infection, such as fever, leukocytosis, or progressive anemia It is important 
to point out that an overwhelming infection in a small infant may show 
no febrile reaction, yet such babies have a profound toxicity which is not 
found in individuals with biliary obstruction Patients with hemolytic sepsis 
do not have acholic stools or bile-stamed urine 

Congenital syphilis may be mentioned in the differential diagnosis, but 
it is rarely a source of confusion A careful maternal history, a Wassennann 
test on the mother and child, and roentgenologic studies of the long 
bones usually give sufficient data to rule out syphilis as a cause of the hepatic 
enlargement and jaundice. 

As a general rule, it may be stated that if one delays in making a final 
diagnosis of congenital biliary obstruction until the infant is four to six 
weeks old, the chance of error is not great Except for particular indications, 
it is better not to operate in cases of biliary obstruction before the end of 
the first month Nothing is lost by this delay, and the assurance of a correct 
diagnosis is gained Delay beyond the first month will not contribute further 
evidence m arriving at a correct diagnosis, and since these jaundiced infants 
have a low resistance to infections, they may die if the operation is deferred 
too long 


SURGICAL TREATMENT 

Preoperative Measures —If any anemia exists before operation, trans- 
fusions should be given to put the baby in the best possible condition for 
the operative procedure One or two small infusions of blood are indicated 
for all cases prior to operation Recently vitamin K has been administered 
in the hope of further diminishing any bleeding tendency For many years 
these children were fed ox-bile salts, with the purpose of improving the 
digestion, but there is probably little to recommend this procedure 

Anesthesia.— Operation in all of our cases has been performed under 
ether narcosis given by the drop and open mask method There has been 
only one death during or immediately folloivmg the operative procedure 
which might m any way be attributed to the anesthetic In this fatal case 
the extent of the operative manipulations ivas probably sufficient to explain 
the death on the basis of shock ivithout blaming the anesthesia as a contrib- 
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utmg factor Great relaxation of the abdomen is necessary for a gcneroiu 
exposure and this cannot be obumcd with local anesthesia of die abdom 
inal ivalJ 

Exploration of snUry Syitem,-A long niaston is made from the costal 
margin ivcU doivn beloiv die uinbilicus separating die fibers of die right 
rectus muscle Great care must be taken to ligate all bleeding points It is 
surprising to find hoi\ rarely oozing of blood is a troublesome factor Xlic 
enlarged liver u retracted upw’ard and the cxtribiliary system examined 
The gallbladder u usually smtil and deeply embedded m liver substance 
tshicli has mounded up around iL Tlie peritoneal covering of tlic gastro- 
licpatic ligament is carefully opened to expose the region of the common 
and hepatic ducts Great care must be exercised m tlie subsequent dissection 
in order to avoid injury to die tmall vessels m the gastrohcpalic ligament 
hemorrhage from which will impede die operation The position and sire 
of the ducts are now carefully estimated- Sliould the Iiepatic and common 
ducts appear to be atretic one must turn attention to the gallbladder itself 

If the gallbladder possesses a lumeiL up is now opened- The presence 
of bUe in the bladder implies that the hepatic and cystic ducu arc patent 
even though they might not appear so by external examination If the gall 
bladder contains dear fluid a small catheter u ughdy sewed into lU fundus 
to that It can be distended widi salt soluuon By this irngauon a lumen may 
be deteaed m the hepatic and commoD ducts which might othenvise elude 
detectioiL 

After this examination which perforce wOl require considerable tune 
and dehcacy the operator must deade which procedure wiU give most satis- 
factory operauve relief provided there is some structure connecung with 
the hver which can be joined to the gastro-mtestinal tract- As a general rule 
It IS much better to anastomose the hepauc or common duct, rather than 
the gallbladder ^nth the duodenum in spite of the fact that the latter is 
techmcally easier to do 

Hspaticodoodenoftomy —In three cases there was an atresia of most of 
the extrablliary system with only a small nubbin of hepatic duct presenting 
It the porta of the liver In each instance this durt was but 3 to 5 mm in 
diameter )et it could be anastomosed duectly to the duodenum (Figs 152 

' 53 ) “ hes' accomplished by plaang several silk bgatures to 

anchor the mobilized duodenum to the presenting nubbin of duct before 
opening the hepauc duct and duodenum A small piece of No 8 or 10 cath 
cter about 1 5 can long is then threaded up into the hepatic dua and also 
down into the duodenum 'With thu tube left in place an antenor row of 
sutures is placed so as to anchor the antenor irall of the duct to the duo- 
denum and complete the union With so small a dua and with such limited 
exposure one can rarely place more than a single row of interrupted sutures 
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around such a line of anastomosis. It is imperative to use silk, to insure 
fixation of the two adjoining structures until proper healing has taken 
place. 

It IS important to make the anastomosis over a small piece of tubing, 
to prevent constriction of the lumen during the operative procedure If the 
tube IS too long, it may not pass spontaneously into the intestine (Fig 154) 
In one case a tube 7 to 8 cm in length was employed, which did not move 
during the following two months when observed by x-ray examination 
This child subsequently died of peritonitis— presumably from pressure 
necrosis and perforation of the opposite wall of the intestine. Following this 
disastrous experience we have always employed a short piece of tubing— 
1.5 to 2 cm. in length— and have found that this always spontaneously 
passes <;pveral days after operation 



Fig 152 —Sketch of method of anastomosis of common (or hepatic) duct with the 
duodenum The union is made over a short piece of urethral catheter which is threaded 
into the due' and also into the duodenum Anastomosis is made with interrupted silk 
sutures 

When atresia exists at the lower end of the common duct, three pro 
cedures are available (Fig 153) 

1 Cholecystostomy.— If the child is beginning to show evidence of 
shock, and if the cystic duct and gallbladder are patent, a tube can be 
quickly inserted into the gallbladder to establish external biliary drainage 
This is done in the hope of performing a second operation at a later time 
when direct anastomosis of the intestinal tract and the biliary tree can be 
done 

2 . Cholecystoduodenostomy.— If the common duct is so small that there 
will be great technical difficulty in anastomosing it to the intestine, the gall 
bladder— if it connects with the biliary tree— may be freed from its bed 
turned over and anastomosed to the duodenum or stomacli 




Ftg 153 —Type* of operad>e relief rrblcb ha« been cffcacd for ■tresl* of Me ducu 
i Atroia of hepatic dua ixealed by hepaUcoduodenouomy ai ihoim la 3 ^ Atre^a 
of the cotmnoo duct ircaied by choledochoduodenoitomy cholecyitogartroitotny and 
cholecyitoduodeocrttomy ti shown In ^ j and 6 respe^\ely ChoJedocbodooderKis- 
UKoy Is believed to be a belter procedure than cholec)stopajiTotic7Tny or cholecyilodoo- 
dcnoMOTuy 

fl Blind end of hepatic duct. C Blind end of common duct. 
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around such a line of anastomosis It is imperative to use silk, to insure 
fixation of the two adjoining structures until proper healing has taken 
place. 

It IS important to make the anastomosis over a small piece of tubing, 
to prevent constriction of the lumen during the operative procedure If the 
tube IS too long, it may not pass spontaneously into the intestine (Fig. 154) 
In one case a tube 7 to 8 cm. in length was employed, which did not move 
during the following two months when observed by x-ray examination. 
This child subsequently died of peritonitis— presumably from pressure 
necrosis and perforation of the opposite wall of the intestine Following this 
disastrous experience we have always employed a short piece of tubing— 
1.5 to 2 cm in length— and have found that this always spontaneously 
passes several days after operation. 



Fig 152— Sketch of method of anastomosis of common (or hepatic) duct with the 
duodenum The union is made over a short piece of urethral catheter which is threaded 
into the due' and also into the duodenum Anastomosis is made ivith interrupted silk 
sutures 

When atresia exists at the lower end of the common duct, three pro 
cedures are available (Fig 1 53) 

1. Cholecystostomy,— If the child is beginning to show evidence of 
shock, and if the cystic duct and gallbladder are patent, a tube can be 
quickly inserted into the gallbladder to establish external biliary drainage 
TTiis is done in the hope of performing a second operation at a later time 
when direct anastomosis of the intestinal tract and the biliary tree can be 
done. 

2 . Cholecystoduodenostomy.— I f the common duct is so small that there 
will be great technical difficulty in anastomosing it to the intestine, the gall 
bladder— if it connects with the biliary tree— may be freer! from its bed 
turned over and anastomosed to the duodenum or stomach. 
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of luturc* may be placed, using to external row of interrupted nlk. and an 
internal continuous suture of very fine catgut to join the mucosal edges of 
duct and duodenum However the duct is usually only a few mill i m eters 
in diameter and one is rarely able to insert more than a single row of 
sutures. 

These anastomoses should alway-s be made over a piece of caiheter to 
insure that the lumen at the anastomotic site is not constricted during place 
ment of the last sutures In one case the cysuc and common ducts were large 
enough to permit passage of a catheter down the gallbladder through the 
cystic and common ducts through the anastomosis and into the duodenum 
After the anastomosis had been performed the catheter was withdrawn 
through the gallbladder The small sue and the tortuosity of the cysuc duct 
does not often permit the employment of a catheter m this w'ay 



Fig 155.— Pbotognph of lU-months-oId lofaDt following opersDOO for inopenblt 
ttiesU of the bile ducu thowmg ihe marked abdomliud distention which is ipi 10 follow 
these explorations. 

PoftoperatiTe Dliruptioti of WoiunL— Great care must be taken in closing 
the abdominal wall because these pauents arc very apt to have disruption 
of the wound and cviscerauon during the postoperative course. Postopera 
uve distcnuon is troublesome because of accumulated peritoneal fluid and 
because of paralyuc ileus— a combination which is particularly common 
(^8 *55) A second faaor which leads to disnipuons of tlicse tvounds ii 
poor healing power ol die individuals It has therefon ahvays been our 
pracucc to employ silk in the reconstruction of thr abdominal wall and in 
later years we Iiavc added through and llirough silkworm-gut sutures to give 
the wound additional suppon, 

(tEEITLTS AIH) PROGNOSIS 

Prior to 191G tlicic diildrcn were not explored and a review of our 
autopy material corroborated the teaching of others that occasional 
might have been relieved by operauon We have not considered any of 
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Fig Above, left, Roentgenogram of patient with atresia of common duct follow 

ing choledochoduodenostomv, to show piece of rubber tubing over which the anastomosis 
was made (Tubing was subsequently passed spontaneously) Above, right, Roentgeno 
gram of another patient showing tubing in place following a hepaUcoduodenostomy for 
atresia of the hepatic duct This tube was too long, and its failure to pass into the intesune 
led to pressure necrosis, perforation, and fatal peritonitis Below, Piece of ureteral catheter 
in a choledochoduodenostomy Ckimmon duct would barely admit this small diameter 
catheter Tubing spontaneously passed within eight days Baby completely recovered from 
biliary obstrucuon 

3, Choledochoduodenostomy.- If the common duct can be mobilized, 
choledochoduodenostomy is the operation of choice and has 'proved most 
successful in our hands The actual technic employed depends upon the size 
of the presenting common duet If the duct is large enough, a double layer 
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iiiittcquent death was five months One child lived to be twelve months old. 
In most instances death followed a downhill course charactemed by pro 
greiuvc jaundice and inanition usually terminated by superimposed infec 
non and in a few cases by fatal hemorrhage 



F% 156— PhcKograph o£ a patient twelre jean after choledocboduodenoatotay 
for aireslB of the bile ducu. Jaundice haa cotircljr dJnppeared and there have been no 
lyroptoin* of ascending bfUirj infeaioit or of bepaoc Inxu&iency at any rime. 
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these earlier cases in the following statistics Since igi6 all cases have been 
subjected to surgical exploration, except in a few instances when the child 
entered the hospital in extremis or had some other serious malady which 
contraindicated operation There have now been forty-five cases m whicli 
exploration has been done In this group nine patients were found to have 
a patent hepatic duct or common duct connecting with the mtrahepatic 
ductal system, but not with the duodenum. In other words, 20 per cent of 
the cases were operable (Table 29) 

In three patients the hepatic duct was the only patent structure con 
necting with the liver In each of these patients hepaticoduodenostomy was 
performed, one of these died and two recovered 

In six patients the atresia was limited to the lower end of the common 
duct Choledochoduodenostomy was performed four times, and was fol 

TABLE 29 


Results of Treatment in Operable Cases of Atresia of Extrabiliart System (ChU/Bren 

Hospital Series)* 


Treatment 

Died 

Recovered 

Atresia of lower end of licpatic duct 



Hepaticoduodenostomy 

Atresia of lower end of common duct 

1 

2 

Choledochoduodenostomy 

1 

3 

Cholecystoduodenostomy 


1 

Cholecystostomy 

1 


Totals 

3 

0 


* Forty-five patients with atresia of the biliary system were explored Nine of these were found to 
be operable, giving an operability of 20 per cent 


lowed by one death and three survivals Cholecysloduodenostomy was per 
formed once and was successful Cholecystostomy was performed once with 
fatal issue In this last case a second procedure was planned to unite the 
biliary and alimentary systems, but the child did not live long enough to 
undertake the additional step 

The six individuals who have survived have been in excellent general 
health, and have had no symptoms suggesting cholangitis or hepatitis Tiiese 
children have been followed twelve years, eight years, seven years, five yeais 
(2 cases) , and four years respectively since operation In all of them the 
jaundice has disappeared and has not reappeared at any subsequent date 
In none has there been any accumulation of abdominal fluid As each pa- 
tient has grown there has been diminution in the relative si/e of the liver, 
so that now the liver appears to be of a size which is normal for the age of 
the individual In short, the livers have all shown remarkable evidence of 
regeneration, and in no case has there been any hepatic insufficiency 

In the individuals ivlio were found to be inoperable, the average age at 


EILIARY OBSTRUCTION FROM INSPISSATED BILE *75 


unne u deeply colored with pigmenu Some bleeding tendency may be m 
CYidcncc though this is not the rule 

The general hutory in these cases u practically the same as m those 
with congemtal obhteration of the bile ducts and, indeed, m several m 
stances the history made us feel that obliteration of the bile ducts was 
actually presenL In a few cases however there has been a suggestion that 
the jaundice has changed in mtensity from time to time and that on some 
occasions there tvas a faint green or yellow color to the stools Therefore a 
hutory of jaundice of varying degree, poracularly when associated tvith 
intermittent appearance of bile pigments in the stool ii at once suggestive 
of mtcrmittcnt or partial obstruction of the ducts by inspissated mucus or 
btle plugs Hotvever it must be cmphasiicd that a hutory of intermittent 
symptoms u not aiivays obtained in these cases. 

PHT8ICAL rnSDITfOS 

Tlie age of these infants when presented at the dime varied from one 
week up to three months of age tvith an average slightly under uto months. 
In all of them the outstanding feature was a marked jaundice The Imvest 
recorded letenc index ivas 85 and the highest ivas i*o ivith an average of 
about 100 Thus the mtensicy of the jaundice cannot be xised as a faaor to 
differentiate thu condition from congenital obliteration of the bile ducts. 
In each case there tvas an enlarged Irver usually aasoaated wth accumula 
uon of some mtra abdominal fluid and m three cases the spleen ivas 
palpable. In all eiglit 01 these babies die stool ivas achobc at the time of 
hospitalization. 

DIPrSUNTlAL DIAGNOSIS 

All of the conditions luted under Differential Diagnoiu m the pre 
ceding chapter on Oblitcrauon of the Bile Ducts must be considered and 
the same differentiating pomts might be listed here The only thing which 
should be added u the differentiation from congemtal obliteration of the 
bile ducts itself Thu can be done only if there u a hutory or clinical find 
Ingi suggesting intermittency of the obstruction 

TBEATHBNT 

Fluoroacopic Introduction of ChoUgogue.-ln one case not luted m 
Table 50 a three month-old female ivith thu condition was successfully 
treated with the placement of a duodenal tube under fluoroscopic control 
and then the injecuon of 15 per cent magnesium sulfate into the duodenum 
by yrny ol thu tube. This chobgogue stimulated the flow of bile suffiaently 
to dulodgc material from the common duct whidi had prciiously been 
obKrucung it. Subwjucnt to thU procedure bile appeared in the itool the 
jaundice dmppeared and there haj been no recurrence of lymptoms While 
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OBSTRUCTIVE JAUNDICE FROM INSPISSATED BILE OR MUCUS IN 

THE BILIARY PASSAGES 

A chapter on congenital obliteration of the bile ducts should be fol 
lowed by a presentation of material relating to jaundice in infancy which 
results from plugging of the bile passages by inspissated mucus or bile. In 
these two conditions the clinical pictures are similar, but the prognoses are 
quite diffeient We have encountered only eight cases of obstructive jaun- 
dice from inspissated bile or mucus, but the high degree of success following 
operation for the condition makes it desirable to recognize this entity so that 

PATHOLOGY 

Within the common duct, hepatic duct, or indeed within the largei 
radicles of the intrahepatic passages, small concretions of inspissated, sticky, 
firm material may be found These plugs may extend along several of the 
ducts or else there may be a small globular concretion which obstructs the 
duct at only one level The origin of this plug of material is not clearly 
understood In several newly born babies we have found similar accumula 
tions of sticky material in the intestine or colon which have caused obstruc 
tion. A consideration of these cases along with those in which there are 
inspissated plugs in the bile passages suggests that these conditions might 
have a common etiology Such plugs in the biliary passages can piodure 
important obstruction, and, indeed, can completely impede the flow of 
bile into the intestinal tract With this degree of obstruction, one finds m 
the liver most of the changes which are associated with congenital oblitera- 
tion of the bile ducts The liver is enlai ged, quite cirrhotic, and is deeply 
stained with retained bile pigments This hepatomegaly may induce paitial 
portal obstruction which manifests itself clinically in the accumulation of 
abdominal ascitic fluid and enlargement of the spleen 

SYMPTOMATOLOGY 

Infants with obstruction of the biliary passages from inspissated mucus 
or bile have jaundice which appears in the first few weeks of life and which 
may be present at birth The jaundice may leach a high intensity Nutrition 
IS usually well maintained, but thcic may be some slight intolerance to fat 
The stools are clay-colored or white, and have a puttylike consistency The 
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uune u deeply colored \vitli pigments Some bleeding tendency may be m 
evidence though tlm u not the rule 

The general hutory m tliesc cases is practically the same as m those 
with congenital oblitcraaon of the bile ducts and mdec<t m several m 
stances the history made uj feel that obliteration of the bile ducts was 
actually presenL In a feiv cases however there lias been a suggestion that 
the jaun^ce has changed m intensity from time to tune and that on some 
occasions there ivas a faint green or ycUow color to llie stools Therefore a 
history of jaundice of varying degree particularly when assoaated with 
intermittent appearance of bile pigments in the stool is at once suggestive 
of mterrmttent or partial obstruction of the ducts by inspissated mucus or 
bUe plugs, Hoivcvcr it must be empbasUed that a history of intermittent 
symptoms is noi always obtained m these cases, 

PHYSICAL rWDIHOS 

The age of these infanu when presented at the clinic varied from one 
week up to three months of age with an average slightly under two months. 
In all of them the outstanduig feature was a marked jaundice The lowest 
recorded tetenc index was 85 and the highest ivas iso with an average of 
about 100 Thus the intensity of the jaundice cannot be used as a factor to 
differentiate thu condition from congemtal obhteration of the bile ducts 
In each case there was an enlarged Uver usually associated with accumula 
tion of some mtra abdominal fluid and in three cases the spleen was 
palpable. In all eiglii oi tliesc babies die stool ivas acholic at the time of 
hospitaliauon, 

DIPFHREITTLAL DIAGIfOSIS 

All of the condicioni luted under Differential Diagnosu in the pre 
ceding chapter on Obliteration of the Bile Duxns must be considered and 
the same differentiating points might be luted here The only thmg which 
should be added is the differentiaUon from congenital obhteration of the 
bile ducts itself Thu can be done only if there is a history or clinical find 
mgs suggesting intermittency of the obstruction 

TRSATHSIfT 

Blaoroccoplc Introduction of Cbolagogue — In one not listed in 
Table 50 a three month-old female with this condition was successfully 
treated with the placement of a duodenal tube under fluoroscopic control 
Md then the injection of a 5 per cent magnesium sulfate into the duodenum 
by way of this lube This diolagogue stimulated the flow of bile sulliaently 
to dislodge material from the common duct whicli had pretiously been 
obstructing it Subsequent to thu procedure, bile appeared in the stool the 
jaundice disappeared and there has been no recurrence of symptoms \VhiIc 
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the treatment in this case proved to be highly successful, we have not had 
such good fortune when attempting this therapy in other individuals. The 
failure to repeat this successful treatment apparently implies that the ducts 
in most cases are too tightly plugged to be cleared by the action of chola 
gogues 

Surgical Treatment.— Except for rare cases in which the above medical 
therapy is successful, surgical treatment should always be instituted, because 
of the high percentage of success which follows operative measures 

Exploration is made through a long right upper-quadrant incision, to 
allow adequate exposure of the subhepatic fossa. The peritoneal covering 
of the gastrohepatic ligament is then opened and the common and hepatic 
ducts are brought carefully into view. This procedure alone may be all that 
IS required to relieve the obstruction. If it does not, two tilings can be at 
tempted First, actual manipulations of the ducts in the gastrohepatic hga 
ment may successfully dislodge an obstructing plug Second, irrigation of 
the ductal system with saline introduced by way of the gallbladder will 
dilate the ducts and wash downward any foreign material. It is well to 
supplement the manipulations routinely with these irrigations If a catheter 
IS sewed into the gallbladder and warm physiologic saline is introduced 
under pressure from a syringe, it may at first be found that the fluid will 
not run freely, but then as the common duct obstruction is relieved there 
IS a free passage of the liquid into the duodenum 

In several of our cases the hepatic and common ducts (as seen at the 
operating table) were small and an obliteration of the ducts was thought 
to exist Hence, we were agreeably surprised to find that the biliary obstruc 
tion was completely relieved after operation These few patients, who pre 
sumabl) had hopeless obliteration of the bile ducts and who subsequently 
completely recovered, made us conclude that obstruction of the ducts by 
inspissated material cannot be always recognized either clinically or even at 
the operating table We have therefore adopted the attitude that babies who 
have been explored for biliary obstruction and who are thought to have an 
unrelievable condition should always have supportive treatment for several 
weeks after operation, because it is never known when obstruction migb* 
have been due to unrecognized ductal plugs which were unwittingly dis 
lodged during the operator’s manipulations in the region. 

RESULTS OF THERAPY 

In one case treated by medical therapy, the introduction of concen 
trated magnesium sulfate into the duodenum produced a flow of bile winch 
was quickly folloived by the appearance of bile in the stools and rapid dis 
appearance of the jaundice In eight other cases treated by surgical means 
and listed in Table 30 the obstruction could be relieved by manipulation 
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TABLE 30 

Sn Mnrir. Tsuncarr ur Caui with J^oirDica aho Doctai. OBmucrurv rstou InrasvTED Boa 
os Bluctn 


TreatroCTt 

Dwd 

HecoTcred 

Eipkntko tnd maninikbaQ of extnb[lsu 7 ayatem 

EipknUon ti cxtnbOjAiy lyMem Bud brt^^Uoo o( <hicU rU gmllb Udder 

1 

S 

1 

3 

ToUb 

8 

0 


or by imgation of the ducts by way of the gallbladder Of these eight indi 
viduali who were operated upon six survived and have had no recurrence 
of lymptomi and two died shortly after the procedure one of operative 
jhock and the other of eviiceration on die fourth postoperauve day 




CHAPTER XXI 


IDIOPATHIC DILATATION OF THE COMMON BILE DUCT 

Cystic dilatation of tlie common bile duct is a congenital lesion cliar 
acterized by unusual enlargement of this pait of the biliary system without 
significant mechanical obstruction In some cases there is a demonstrable 
stenosis, angulation, or valvelike fold in die ampulla of Vater or m the 
lower part of die common duct, but in other well-studied specimens the 
outlet of die common duct shows no apparent abnormality. The dilated 
duct may be as large as an orange or a grapefruit and in exceptional cases it 
has been even bigger Once the “cyst” has appeared, it tends to become even 
larger because its weight makes it hang to one side and thus angulate the 
inferior end in such a way that stasis and further obstruction follow Excel- 
lent reviews of this subject have been made by Judd and Greene,® Zmnmger 
and Cash,"^ and others Gross® reviewed a series of 52 cases observed in 
childhood, and 130 cases in all age groups have been studied by Blocker, 
Williams, and Williams ^ 

PATHOLOGY 

Dilatation of the common duct is the cliaractenstic finding and takes 
the form of a spherical enlargement of a part or of the whole of the ductus 
choledochus This distention may involve only the common duct proper, 
or It may also include the junction of the cystic, hepatic, and common ducts 
Thus, there may be only one duct entering the cyst (the upper part of the 
common duct) , or the hepatic and cystic ducts may enter the cyst separately 
and their orifices may be 2 or 3 cm apart (Fig 157) In either instance, 
the cyst is connected to the duodenum by the lower part of the common 
duct In rare cases the enlargement may involve such a low portion of the 
common duct that the pancreatic duct opens directly into the choledochal 
cyst 

This localized dilatation of the biliary system is unique and is to be 
differentiated from enlargements which obtain in purely obstructive lesions 
of the lower common duct, such as those found with carcinoma at the head 
of the pancreas in the adult Dilatations which result solely from obstruction 
tend to extend through the entire biliary tree, and in such cases the common 
duct is seldom larger than a loop of small intestine Also, in the obstructive 
lesions, the gallbladder is markedly dilated Contrary to such conditions, a 
true choledochal cyst represents a localized dilatation, primarily of the 
common duct, and the gallbladder is rarely enlarged. 
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The dimensions of luch a cyit may be very great espeoaUy when one 
conriden the lue of the patient in whom the abnormality exuts. Many of 
the cyiti have had a capacity of i or s liters and frequently they arc dc 
•cnbed ai being the mre of a fiat, or the size of a child a head. The size 
u seldom related to the duration of the symptoms There is no constant 
correlauon between the size of the cyst and the age of the patient, although 
the larger ones tend to be found in older individuals. 

The cyst wall is quite firm and vanes from 2 to 4 mm m thidness This 
itructurc is composed of a dense connecuve tissue in which elastic tissue and 



Fig i67~Cyitic dilaulion ot the comiDon bile duct. as found in 1 three'yar-old 
giri. Cyuk ind hepadc dum are »oinewh»t dilated and enter the iepaiat£l| Lower 

portion of the conmton dua u normal in caliber and normally cnien the ampulla of 
Vttcr The dJUted poiuon of the comiDOD doct measured 7 cm- m diameter and ii an. 
In length. 

smooth miude are often lacking Fpiihelium has usually disappeared from 
the lining of the cyst, which is commonly represented by only a dense layer 
of conncctite tusue The inner surticc may be roughened and irregular 
may be covered by hcav) deposits of bile pigment, and occasionally there u 
a purulent exudate indicatitc of severe secondary infection Microscopically 
the cyn wall generally has evidence of some inflammatory rcaoioo 

At the outlets of these cysts there are a great vancty of findings Valve 
like folds lu\e been desenbed in a small number of cases. Stenosu of the 
lou-cr part of the common diirt has been observed but u b> no means a 
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universal finding The common duct below the dilated portion may be 
normal in size and appearance, and in a few cases has actually been ab 
normally large— a fact which dispels the idea that obstruction is the sole 
factor in the causation of the choledochal cyst. In some cases it was noted 
that the lower part of the common duct was angulated, but could be probed 

The cystic duct, hepatic duct, and gallbladder may have minor degrees 
of dilatation, but these changes are minimal when compared to the great 
size of the common duct 

The liver is frequently enlarged and cirrhotic In a minority of cases 
the intrahepatic ducts are grossly dilated Microscopically, there is often a 
cirrhosis with increased periportal connective tissue, proliferation of the 
bile capillaries, and rarely some bile stasis Infection is common, and leuko 
cytic infiltration of the portal areas may be marked Cholangitis may reach 
an advanced stage, and intraductal suppuration has been seen 

ETIOLOGY 

Many hypotheses have been advanced regarding the underlying cause 
for the production of this malady and the following include some of the 
leading views 

1 An anomalous direction of the common duct through the duodenal 
wall kinks the duct and produces obstruction to biliary flow 

2 A congenital stenosis of the lower part of the common duct causes 
back pressure sufficient to produce dilatation 

3 The dilatation may be due to an achalasia, namely, a failure of 
Oddi's sphincter to relax at the proper time, which ivould cause obstruction 
by a neuromuscular incoordination 

4 The cyst represents a developmental anomaly which is present be- 
fore birth, and is primarily due to weakness of the common duct wall which 
allows dilatation under normal intraductal pressure The condition has 
been compared to a congenital idiopathic hydronephrosis or hydro-ureter, 
and, similar to this renal condition, there may be no demonstrable obstruc- 
tion 

5 The common duct wall lacks contractile elements and balloons out 
locally following obstruction in the lower portion of the duct Some vTiters 
support this theory and claim that the obstruction is due to valve formation 
from redundant membrane of the duct secondary to cholangitis Others 
postulate the congenital weakness of the duct wall, but believe the obstruc- 
tion to be due to fibrosis of the lowei part of the duct from a preceding 
cholangitis 

6. The cyst is of "congenital origin” and represents a malformation of 
the duct, while the valve formation is entirely secondary. Thus, a cyst will 
be displaced downward (because of its size and weight) , and the resulting 
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angulation will lead tu a val\c formation Such a valve after it is once 
lormcd ma> give obstrucuon and aggravate die symptoms but it is not the 
pnmary cause ol die ductal dilatation 

7 The cystic dilatation may ansc from an abortive divcruculuTii of the 
common duct similar to the divcrucolum whicli gives nie to the ventral 
paucreas- 

With ludi a raultipliciti of explanations it is entirely possible that we 
arc dealing with a heterogeneous group of lesions which may be produced 
in several ivays lor while many of the theories arc plausible no one ex 
plaiuuon fulfills the conditions found m all cases 

In review the most feasible theory is diat svhich accepts a congenital 
weakness of die duct ivall a weakness not in itself produang dilatation 
unlctt there is a second factor of obstruction widi resultant increased intra 
ductal pressure huch obstruction in various eases has been caused by duct 
angulation salve formation inflammation stenosis of the lower portion of 
the common duct, or by aclulasia 

SnmOMS AND 8I0NB 

The outstanding dimcal feature of die dioledodial cyst u the triad of 
abdominal pain abdominal tumor and jaundice 

Pam u observed in a large majonty of cases It is usually located in the 
epigascnum or in die ngUt upper quadrant but m some instances it is 
referred to the umbiliau It may be of a colicky type but more often it is 
of a dragging nature or is described as pressure or a vague fullness The 
pain u usually not very severe and while it may cause considerable discom 
fort, u u rarely sulTiaent to make die patient double up or cry ouL Pom 
u occasionally accompanied by nausea but vomiting has occurred in only a 
few instances There u no correlation betiveen die site of the cyst vnd the 
seventy of the pain 

Abdominal lumor is found m about 90 per cent of the eases Hence 
the presence of an intni abdominal mass cither as given in die history or 
as found by pli)iical examination 11 a very important observation In about 
half of the cases a well-defined and circumscribed mass has been palpated 
)uit below the liver edge but there may be only a resistance to palpation in 
the nght upper qiudrant men the cyst can be felt it is often farther to 
the left than might be expected because an enlarged li\cr can push the 
dilated common duct o\cr beyond the midbnc of the bod> In occasional 
cases the mass has been designated as definitely cystic clastic, tensely 
q-silc or some xucli term which Indicates lU ph>-sical nature but not infre 
quenti) It has been so tense that it has been desenbed as firm or solid 
Hence the clinician may base die impression that it represents a neoplasm 
or an enlarged lobe of the U>er 
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universal finding. The common duct below the dilated portion may be 
normal in size and appearance, and in a few cases has actually been ab 
normally large—a fact ivhich dispels the idea that obstruction is the sole 
factor in the causation of the choledochal cyst. In some cases it was noted 
tliat the lower part of the common duct was angulated, but could be probed 

The cystic duct, hepatic duct, and gallbladder may have minor degrees 
of dilatation, but these changes are minimal when compared to the great 
size of the common duct. 

The liver is frequently enlarged and cirrhotic. In a minority of cases 
the intrahepatic ducts are grossly dilated. Microscopically, there is often a 
cirrhosis "with increased periportal connective tissue, proliferation of the 
bile capillaries, and rarely some bile stasis Infection is common, and leuko- 
cy'tic infiltration of the portal areas may be marked. Cholangitis may reach 
an advanced stage, and intraductal suppuration has been seen. 

ETIOLOGY 

Many hypotheses have been advanced regarding the underlying cause 
for the production of this malady and the following include some of the 
leading views: 

1. An anomalous direction of tlie common duct through the duodenal 
wall kinks the duct and produces obstruction to biliary’ floiv 

2. A congenital stenosis of the loiver part of the common duct causes 
back pressure sufRcient to produce dilatation. 

3. The dilatation may be due to an achalasia, namely, a failure of 
Oddi’s sphincter to relax at the proper time, -which is’ould cause obstruction 
by a neuromuscular incoordination. 

4. The cyst represents a developmental anomaly which is present be 
fore birth, and is primarily due to iveakness of the common duct wall which 
allous dilatation under normal intraductal pressure. The condition has 
been compared to a congenital idiopathic hydronephrosis or hydro-ureter, 
and, similar to this renal condition, there may’ be no demonstrable obstruc- 
tion. 

5 The common duct wall lacks contractile elements and balloons out 
locally following obstruction in the lower portion of the duct. Some i\Titers 
support this theory’ and claim that the obstruction is due to valve formation 
from redundant membrane of the duct secondary' to cholangitis Others 
postulate the congenital weakness of the duct wall, but believe the obstruc- 
tion to be due to fibrosis of tlie loiver part of the duct from a preceding 
cholangitis 

6. Tlie ost is of “congenital origin” and represents a malformation of 
the duct, vhile the vahe formation is entirely secondary’. Thus, a q'st v’iH 
be displaced downward fbccause of its size and v eight) . and the resulting 
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angulauon will Icid to a rahc formation Sucli a valve after it u once 
tonned may give obstruction and aggravate tile lyraptomi but it u not the 
pnmary cauic ol the ductal dilatauon 

7 The critic dilatation may arise from an abortive diverticulum of the 
common dua similar to the diverticulum which gives rue to the ventral 
ptaiicreai. 

With sudi a multiplicity of explanations it is entirely possible that we 
are deahng with a heterogeneous group of lesions which may be produced 
in several ways for wliilc many of tJic tliconci arc plausible no one ex 
planation fulfills the conditions found m all eases 

In review the most feasible theory u that which accepts a congenital 
weatncfs of tlie duct wall a weakness not in itself prodiiang dilatation 
unless there u a second factor of obstruction witJi resultant increased mtra 
ductal pressure Such obscructian in various eases lias been caused by duct 
angulation valve formation inOanuiiation stenosis of the lower portion of 
the common duct or by adialasia 


SmptOHS A19D SIGNS 

The outstanding clinical feature of tlie dioledodial cyst u the tnad of 
abdominal pain abdominal tumor and jaundice 

Patn u observed in a large majority of cases, Jt is usually located m the 
epigasinum or in tlie nght upper quadrant but in some initances it is 
referred to die umbiliais It may be of a colicky type but more often it is 
of a dragging nature or is described as pressure or a vague fullness The 
pain IS usually not very severe and while it may cause considerable discora 
fort it u rarely lufTicicnt to make the patient double up or cry ouL Pam 
IS occasionally accompanied by nausea but vomiting has occurred in only a 
few irutancci There is no correlation between die size of tlie cyst and the 
seventy of the pain 

Abdominal tumor is found in about go per cent of the raw Hence 
the presence of an intra abdominal mass citlier as given m die history or 
as found by phyncal examination is a \cry important observauon In about 
Iialf of die cases a well-defined and araimscnbed mass has been palpated 
just below the liver edge but there may be only a resistance to palpauon in 
^pper quadrant 'W^cn the cyst can be felt, it is often farther to 
\ ^ flight be expected because an enlarged liver can pusJi tlie 

dilated common durt o%cr beyond the midhne of the body In occasional 
cases ihe mass has been designated as definitely q-itic, elastic, tensely 
cys ic oT some such term which indicates its physical nature but not infre 
quenUy u hu been «, tetue UiM u ha, been deKnbed a, firm or mlid. 

nr an enb'rg'ed ioi"oT!he'’h,'er'''' ^ neoplasm 
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The Size and tenseness of the cyst may vary from time to time, depend- 
ing upon varying obstructions at the cyst outlet or quantitative changes in 
the production of bile. It is quite likely that this is a sign which has been 
present more often than recorded 

Jaundice is a prominent symptom and is seen in about go per cent of 
the cases Acholic stools and highly colored urine have been noted from time 
to time in about one third of the patients. 

Fever is occasionally found, and is probably a reflection of cholangitis 
or hepatitis The temperature range is usually to 101° or 102° F, but has 
been recorded as high as 104° F. 

The order of appearance of pain, tumor, and jaundice, etc., varies in 
different cases. Thus, any one of these symptoms may occur first, may exist 
alone, or may persist in combination with the others One of these may exist 
for a long period of time before additional ones are evident The duration 
of symptoms before the condition is recognized varies over a wide range, 
but the chronicity of complaints is noteworthy The average duration of 
symptoms is about three years before the underlying condition is found, 
but in some cases it is much longer than this The severity of symptoms 
bears no constant relationship to the duration of complaints 

The intermittency of symptoms should be emphasized When it is 
stated that symptoms are “intermittent,” it is meant that the general course 
of the illness has been one of exacerbations and remissions, even though one 
or more of the symptoms may be persistent 

The condition is about four times as common in females as it is in 
males In 128 cases collected from the literature,^ the ages of the patients at 
time of hospitalization were as follows: forty-four from birth to ten years, 
thirty-one from eleven to tiventy years, thirty-two from twenty-one to thirty 
years, eleven from thirty-one to forty years, and ten over forty years 

The diagnosis of choledochal cyst is rarely made preoperatively How- 
ever, a review of individual case reports gives rise to the impression that a 
correct diagnosis usually could have been reached if the possibility of idio 
pathic choledochal cyst had been entertained as a cause of the patients 
complaints. 


DIFFERENTIAL DIAGNOSIS 

Echinococcus cyst of the liver may give symptoms and physical findings 
similar to those of a choledochal cyst, but more often there is a palpable 
tumor of the liver which causes little disturbance to the patient’s health 
The swelling is usually of long standing and is the only complaint, but 
if suppuration occurs, there are additional indications of infection, and if 
the tumor is very large, there may be associated jaundice An echinococcus 
cyst is stationary or progressive in size, whereas the choledochal cyst tends 
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to v»ry in me opeoally following the ingestion of food- A hydatid cyst 
of the hver moves with rcspirauon and rarely produces pain- The presence 
of echinococcus cysts in other organs is of aid in detecting the parasitic 
mfccuon The geographic locauon of the patient m countnes where the 
disease u rare the absence of these parasites in dogs of the community 
and the lack of intimate contact with dogs, all tend to exclude echinococcus 
cysts as a probable diagnoiu 'Where facihucs are available negauve com 
plement fixaoon tesu or preapttauon rcacnons should rule out the possi 
bility of echinococcus infection 

Cholelithiasis is rare in children and lU exclusion should be made tvith 
X Ray studies may aid m indicating the presence of stones- Further 
more gallstones in children usually result from some blood dyscrasia in 
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S YEAR OF LIFE 

Fig 158 —Age* o( fifty duldren at omet of choledodul cy»t lymptxwn*. The number 
of paQents in each group b iodicated by the height of the ci>Iumju. (One cjue occurring 
ID a fetu* h al*o indicated.) 

which tiicre is an abnormal hemolytic proass. The absena of such hemato- 
logic disorders makes the diagnosu of cholehthiasis unlikely m most cases 
Abdominal neophuins in childhood iwthout d^tment, run a rapidly 
progressive and fatal course Thus if a child lias had symptoms from an 
abdominal mass for a year or more and still maintains fair nutnuon and 
sitality neoplasm as a causative agent u unlikely Tlicrefore u hen this dif 
fcrcnUal diagnosis is in question a long duration of symptoms should tend 
to exclude malignancy Neoplasms may certainly be excluded if the sub- 
hepatic mass has been found to vary in size, 

^(^ongenxtal atresia of the bile ducts should give no difficulty chiefly 
CH^usc of die different age groups into vvhicli the two classes of pauents 
3 e average age of patients with congenital atresias of the extmhepauc 
du^ u from one to three months when first seen In those cases not ame 
nable to operauve relief the expecuncy of life i* a matter of a feii months 
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In contrast, only about 5 per cent of the patients Yvith a choledodial cyst 
have symptoms before six months of age Thus, the older age incidence ol 
patients with choledochal cysts sharply differentiates the two conditions 
Figure 158 indicates the age at onset of symptoms in a group of fifty-two 
children with cystic dilatation of the common duct 

TREATMENT 

The results of operation have depended in large measure upon the 
time when the nature of the cystic lesion ivas first recognized In many cases 
exploration has been continued unduly long so that therapeutic piocedures 
Iiad to be curtailed because of onset of surgical shock It is therefore per- 
tinent to emphasize that the surgeon must be familiar with the pathology oj 
this condition^ for only then can he quickly recognize the lesion and rapidly 
promote drainage of the biliary system into the intestine ivhich has proved 
to be so efficacious in curing these individuals Thus, even if the diagnosis 
IS not made preoperatively, the probabilities of a cure are high if the condi- 
tion IS lecognized at the operating table and proper treatment is imme- 
diately instituted 

In a number of patients the dilated common duct has been diained 
externally in the hopes of joining the ductal system and intestine on a later 
occasion Such external drainage of the choledochal cyst has been followed 
by an exceedingly high mortality rate 

Without question, the treatment of choice is to perform a primary 
anastomosis between the biliary system and the intestinal tract at one op- 
eration The gallbladder may be united to the stomach or duodenum, but 
the best treatment of all is to anastomose the cyst directly to the duodenum 
If desired, a cystostomy may be established in addition as a temporary outlet 
to relieve tension on the suture line of the choledochoduodenostomy While 
this extra step may be omitted, it doubtless has some merit as an additional 
safety factor 

Excision of the cyst should never be attempted, for it is unnecessary 
and IS productive of dangerous surgical shock There has been ample oppor- 
tunity to demonstrate the potentiality of the cyst to shrink to small dimen- 
sions •when adequate drainage is instituted Abdominal tapping is to be 
avoided, because of the danger of producing a leak from the cyst into the 
abdominal cavity, and because of the possible injury to other viscera 

RESULTS OF TREATMENT 

In a group of fifty-tivo childhood patients originally collected and 
studied by Gross- the total mortality was 69 per cent, but in those treated 
by primary anastomosis of biliary tract and intestine, the mortality was 9 
per cent These findings are summarized in Table 9,1 



IDIOPATHIC DILATATION OF 


CO&<MON BILE DUCT *85 


TABLE SI 

or TETAnrar cf Futt tto Cam* or Cboieinxhal Ct»t di Cmlobood (Coiaectki. 
non TSB LnmAnru) 




284 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 


In contrast, only about 5 per cent of the patients with a choledochal cyst 
have symptoms before six months of age Thus, the older age incidence of 
patients with choledochal cysts sharply differentiates the two conditions 
Figure 158 indicates the age at onset of symptoms in a group of fifty-two 
children with cystic dilatation of the common duct 

TREATMENT 

The results of operation have depended in large measure upon the 
time when the nature of the cystic lesion was first recognized In many cases 
exploration has been continued unduly long so that therapeutic procedures 
had to be curtailed because of onset of surgical shock It is therefore per- 
tinent to emphasize that the surgeon must be familiar with the pathology of 
this condition, for only then can he quickly recognize the lesion and rapidly 
promote drainage of the biliary system into the intestine which has proved 
to be so efficacious in curing these individuals Thus, even if the diagnosis 
IS not made preoperatively, the probabilities of a cure are high if the condi 
tion is recognized at the operating table and proper treatment is imine 
diately instituted 

In a number of patients the dilated common duct has been drained 
externally in the hopes of joining the ductal system and intestine on a later 
occasion Such external drainage of the choledochal cyst has been followed 
by an exceedingly high mortality rate 

Without question, the treatment of choice is to perform a primary 
anastomosis between the biliary system and the intestinal tract at one op 
eration The gallbladder may be united to the stomach or duodenum, but 
the best treatment of all is to anastomose the cyst directly to the duodenum 
If desired, a cystostomy may be established in addition as a temporary outlet 
to relieve tension on the suture line of the choledochoduodenostomy While 
this extra step may be omitted, it doubtless has some merit as an additional 
safety factor 

Excision of the cyst should never be attempted, for it is unnecessary 
and is productive of dangerous surgical shock There has been ample oppor- 
tunity to demonstrate the potentiality of the cyst to shrink to small dimen- 
sions when adequate drainage is instituted Abdominal tapping is to be 
avoided, because of the danger of producing a leak from the cyst into the 
abdominal cavity, and because of the possible injury to other viscera 

RESULTS OF TREATMENT 

In a gioup of fifty-two childhood patients originally collected and 
studied by Gross- the total mortality was 69 per cent, but in those treated 
by primary anastomosis of biliary tract and intestine, the mortality was 9 
per cent These findings are summarized in Table 'ji 



CHAPTER XXI 


CHOLECYSTITIS, CHOLELITHIASIS, HEPATIC TUMORS, AHOMALTBS 
OF THE GALLBLADDER, INJURY TO THE EXTRAHEPATIC BILE 
DUCTS 

CS 0 LECT 8 TITI 8 

Cholecyitatu and cholehtliiasu m childhood have been asau m i n g m 
cxcaiing importance in recent times for it is evident that these conditions 
are not as rare as ivas once taught* Nearly 45° cases of gallbladder disease 
have been recorded in the literature and the number wluch are discovered 
each year appears to be steadily groiving IVhile cholecystitis and chole- 
hthiasu are admittedly uncommon the present-day success m treating these 
lesions by surgical means makes u important to Tccognitc thenL 

Symptoms.-Tlic symptoms of acute cholecystim m the child vary but 
little from those in the adult. They consul of severe poorly localuedL nght 
upper-quadrant poiTXj nausea, vomiting, and fever The general picture of 
abdominal pain vomiting and dutentwn often leads to a diagnom of m 
lestinal obstrucuon Hence the presence of biliary disease may not be sus- 
pected until the abdomen u opened. 

Troitmeiit.— In adulu cholecysuus u commonly initiated by imtation 
from a stone or by blockage of the cystic duct iviih a calculus, whereas m 
children it u more apt to be o bacterial inflammation unaccompanied by 
stones. Hence m a child the process wall often subside ivithout resort to 
surgical means and the treatment can be more conservative than that gen 
erally employed in adults If the diagnosu appears to be fairly clear the 
individual can be tided over the acute episode with sedation application 
of heat to the abdomen a fat free diet, and gentle saline purging 

If the fever and ivhite blood count arc nsing and the local symptoms arc 
admnang exploration is advisable to arrest the spread of infection Under 
these arcumstanca cholecystectomy a the procedure of choice If edema 
around the neck of the gallbladder prevenu easy uolauon and ligation of 
the cystic duct and cyiuc artery cholecystostomy u safer and preferable 

CHOLKLITHIA8I8 

Symptoms.— Cholelithiasis, though rare u more common than acute 
cholecystitis in children Stones lend to remain in the gallbladder and the 
symptoms arc largcl> those of recurrent upper abdominal pain natuca and 
vomi/mg Calaih may enter the diminutive cystic and common ducu and 
produce intermittent biliary obstnicuon with rcsulung jaundice and more 
187 
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CHAPTER XXll 


CHOLECYSTITIS, CHOLELITHIASIS, HEPATIC TUMORS, AHOMALIES 
OF THE GALLBLADDER, IRJURY TO THE EXTRAHEPATIC BILE 
DUCTS 

CH0LECT8TITI8 

ChoIccysQtii and cholelithiaiis m chiJdhood have been assuming m 
creasing importance m recent times for it la evident tliat these condioonj 
are not as rare os tvas once taught. Nearly 450 cases of gallbladder disease 
have been recorded in the literature and the number which arc discovered 
each year appears to be steadily growing While cholecystitis and chole 
lithiasis are admittedly uncommon the present-day success in treating these 
lesions by surgical means maV.es it important to Ttcogmxc them 

Symptanii,--The symptoms of acute cholccystitu in the child vary but 
little from those in the adult- They consul of severe poorly localized, nght 
upper-quadrant petn nausea vomttmg and fever The general picture of 
abdominal pain vomiting and distentwn often leads to a diagnons of in 
teitinal obstruction Hence the presence of biliary disease may not be sus- 
pected until the abdomen u opened 

Treatmeat.— In adults cholecystius u commonly initiated by imtation 
from a stone or by blockage of the cystic duct with a calculus, whereas in 
children it u more apt to be a bacterial inQammadon unaccompanied by 
stones Hence in a child the process will often subside wthout resort to 
surgical means and the treatment can be more conservative than that gen 
crally employed in adulis If the diagnosis appears to be fairly clear the 
individual can be tided over die acute episode with sedation application 
of heat to the abdomen a fat free diet, and genUe saline purging 

If the fever and white blood count arc rising and the local symptoms are 
advanang exploration u advisable to arrest the spread of infection Under 
these arcumitanccs cJiolecystectomy u the procedure of choice- If edema 
around the neck of the gallbladder prevents easy isolation and ligation of 
the cysuc dua and cystic artery choUcystostomy u safer and preferable 

CHOLELITHIASIS 

Symptoms.— Cholelithiasis, though tare 11 more common than acute 
cholccyium in children Stone, tend to remain in the gallbladder and the 
liTnplom, arc largely those of recurrent upper abdominal pam namcc and 
nomiling Calculi ma) enter the dirainumc cyjuc and common duct, and 
produce Intermittent biliary obttrucuon rwth rculting jaundice and more 
•>7 
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severe vomiting It is rare for a child to complain of the back pain or 
shoulder pain which is so frequently found in the adult. 

The most common cause of cholelithiasis in children is related to the 
excessive excretion of pigments during a hemolytic anemia In fact, the 
association is so frequent that cholelithiasis in childhood should always 
arouse one’s suspicions concerning a blood disorder The four patients (ages 
three, four, nine, and fourteen) we have operated upon for cholelithiasis 
were studied in this regard and three were shown to have had a hemolytic 
anemia Cholelithiasis should never be treated without due regard for the 
blood picture, for not only must the stones be removed, but the reason for 
their formation must be corrected 



Fig 159 —Gallbladder and stones removed from a four-year-old boy 

Diagnosis.— Gallstones in children are composed mostly of pigment, but 
sufficient calcium may be precipitated to cast positive shadows on x-ray 
films of the abdomen When this is not true, cholecystography will show 
negative shadows in the dye-filled gallbladder 

Children ivith congenital hemolytic anemia have recurring bouts of 
jaundice due to temporary saturation of the blood stream with liberated 
pigments. If biliary obstruction is superimposed on this picture, it may be 
quite difficult to decide whether the jaundice depends upon a hemolytic 
crisis or a common duct stone. A higher icteric index, particularly when 
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assoaated wth abdominal pain and vomiting u more suggestive of biliary 
obstruction 

Clinical evidence of cxtrahcpatic bile duct obstruction in children doe* 
not necessarily imply that there ^ a common duct itonc In two individual* 
HC have found lymph nodes pressing on the common duct In *ix other* 
there ivas an idiopathic dilatation of the common duct (see Chapter XXI) 
die angulation and duplaccnicnts of which produced mtemuttent bile stasis 
Indeed, biliary obstruction* from an enlarged lymph node and from idio- 
pathic dilatation of the common duct (totaling eight case*) have been 
more common ilian obstruction from *tonc (four case*) in our experience 

Treatment.— When the diagnosi* of cholclithiasi* ha* been confirmed 
by roentgenologic means or by unequivocal sign* of biliary obstruction 
exploration and removal of the stone* u in order If the calculi lie wholly 
within the gallbladder cholecystectomy can be done but if the bladder wall 
Ls not thickened cholecystoslomy and removal of the itonc* may be all that 
u necessary This is particularly true if the individual has congenital hem 
olytjc anemia which ha* been corrected or i* going to be corrected by 
iplenectomy Under these arcumscances the chances of future formati in of 
stones u mimmal and the gallbladder can be saved with impunity If there 
has been obitrucuve jaundice the common duct mmt be thoroughly ex 
plored for any small calculi it might contain 

In the individual with both congenital hemolytic anemia and chole 
Liihiasis the question arise* of whether it is preferable to correct the hem 
olytic process or to remove the bihary calculi firsL This decision must 
necessarily depend upon the conditions in any given case In general it is 
better to perform the splenectomy first and then remove the calculi at a 
subsequent operation If however the patient has a high-grade co mm on 
duct obstruction the operator must explore the common duct first and 
leave the splenectomy for a subsequent umc In no case should chole- 
cystectomy (or common duct exploration) be combined with splenectomy 
because this combination came* too high a risk of severe and even fatal 
shock 

KSPATIC TXniOKB 

Pathologic Type*-— Neoplasms of tlic liver are rare but several patho- 
logic type* have been desenbed Primary h\cr-cell carcinoma is the most 
common of Uie malignant form* and came* the worst prognosis. This loion 
grows at a rapid rate replaces a large part of the normal hepatic tissue and 
ultimately has widespread metastase*. Small hemangiomas of the hver are 
not Infrequently listed as inadental findings at autop*y They are seldom 
large enough to be of clinical significance Hamoriomas of the hver arc 
we but It is important to recognize them because surgical removal can 
be followed by a fairly good prognosis These are really not neoplasuc 
growths they should be regarded rather as development of abnormally 
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placed liver tissues which are attempting to form liver substance but yet 
not attaining the complete pattern of the normal organ (Fig 160) Hence, 
the mass contains imperfectly formed hepatic lobules, biliary ducts, and 
possibly blood vessel networks in a purposeless aiTangement Mitotic figures 
are rare, there is no tendency to invasion of the surrounding tissues, and 
metastases do not occur The mass may be encapsulated or it may merge 
widely with adjacent liver substance 

Symptoms and Signs.— The symptoms and signs of a liver tumor depend 
upon the size of the lesion, the site at which it appears in the liver, and the 
rapidity of the growth Abdominal discomfort, nagging pain, and a palpable 
mass are the rule If the liver tissue is largely replaced, or if intiahepatic 
bile ducts are pressed upon, varying degrees of jaundice are encountered 
The nutritional state of the patient may be good or there may be advanced 
cachexia 






Fig 160 —Hamartoma of the liver successfully removed from an eight-month-old baby 
Specimen weighed 400 gm (normal liver of a baby at this age weighs 260 gm ) 

Prognosis —In the Children’s Hospital material there are nine patients 
with tumors of the liver Six of them (five under one year and one at six 
years of age) had primary carcinomas One (eight months old) had a large 
adenoma of the liver One (one month old) had a large hemangioma One 
(eight months old) had a large hamartoma which was removed (Fig iCo) 
While the prognosis for liver tumors in general is bad, all such patients 
should be explored, because an occasional benign giowth will be found 
which can be resected 

CONGENITAL ANOMALIES OF THE GALLBLADDER 

Anomalies of the gallbladder arc rare, but the surgeon and loenigen 
ologist should be familiar with them In 1936 Gross” reviewed 148 cases 
of such abnormalities which had been previously recorded in the literature 
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Hutologic Itudio on that jpramem were usually lacking and notes on the 
blood supply to these organs trere very poor The various condiuons which 
might be briefly described are double gallbladder bilobed gallbladder 
diverticulum of the gallbladder floating gallbladder anomalous position of 
the gallbladder and absence of the gallbladder 

Donbis GaUbladdor -The term double gallbladder is used to describe 
twenty-eight examples o£ duplicauon of the vesica fellea in each of which 



FTj i6i — Typo of double gillbUdder ibowiog podUoc* of the tcccDory organ and 
the dutribation of its cysdc doct. j In the normal fossa with Y-thaped cystic duct, a In 
the normal fossa with a aepaiate cystic duct, j In the nortnal fossa with cystic duct dl 
reedy to the liter y Parually embedded In the liver (ice Fig 161) with cyscc dua 
entering main hepatic duct, j Under the left lobe of liver and cnmmtmJcatlng with left 
hepatic duct. 6 lo the gastrohepallc ligament and emptying Into the common duct. 

there tvere two separate bladder caviues and nvo separate cysuc ducts (Fig 
161) The paired cysuc ducts either join as a V-shaped structure or else 
open feparatel) into the cAtr^iepatic bifc ducts The accessory gallbladder 
may be alongside of the normal one or it may rest in some unusual locaUon 
for instance under Uie left lobe of the li\er or along the gastrohcpaUc liga 
menu In one case (Fig 16s) tlic accessory bbdder iras globular and -was 
Jargel) embedded uithin the nght lobe of the h\-cr The accessory bladder 
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placed liver tissues which are attempting to form liver substance but yet 
not attaining the complete pattern of the normal organ (Fig 160) Hence, 
the mass contains imperfectly formed hepatic lobules, biliary ducts, and 
possibly blood vessel networks in a purposeless arrangement Mitotic figures 
are rare, there is no tendency to invasion of the surrounding tissues, and 
metastases do not occur The mass may be encapsulated or it may merge 
widely with adjacent liver substance 

Symptoms and Signs.— The symptoms and signs of a liver tumor depend 
upon the size of the lesion, the site at which it appears in the liver, and the 
rapidity of the growth Abdominal discomfort, nagging pain, and a palpable 
mass are the rule If the liver tissue is largely replaced, or if intrahepatic 
bile ducts are pressed upon, varying degrees of jaundice are encountered 
The nutritional state of the patient may be good or there may be advanced 
cachexia 



Fig 160 —Hamartoma of the liver successfully removed from an eight-month-old baby 
Specimen weighed 400 gm (normal liver of a baby at tins age weighs 260 gm ) 

Prognosis —In the Cliildren’s Hospital material there are nine patients 
with tumors of tlie liver Six of them (fiv'e under one year and one at six 
years of age) had primary carcinomas One (eight months old) had a large 
adenoma of the liver One (one month old) had a large hemangioma One 
(eight months old) had a large hamartoma which was removed (Fig. 160) . 
While the prognosis for liver tumors in general is bad, all such patients 
should be explored, because an occasional benign groivth will be found 
which can be resected 

CONGENITAL ANOMALIES OF THE GALLBLADDER 

Anomalies of tlie gallbladder arc rare, but the surgeon and roentgen 
ologist should be familiar with them In 1936 Gross’ ^ reviewed 148 cases 
of such abnormalities which had been pieviously recorded in the literature. 
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BDobod GAllbUddcr— A bifid or partially divid«^i gallbladder which u 
lo common m many of the higher vertebrates it icldom encountered in 
the human. About iix examples have been desenbed Included in this cate- 
gory are those speamens whidi have two cavities, both of ivhidi arc drained 
by a tingle cystic duct. Tu'O arc found (Fig 1D5) In one the bladder 
hat a normal external appearance but contains an internal longitudinal 



Flf i6$.— Formi of Wfobed gmllbladdcn. / Wlih an Internal tepmm- 3 Paired at the 
fuodic pardon and joined at the bladder ned[^ 

iqnum which divides it into two chamben In the other type tlierc 11 a 
complete divuion of the fundic portions and a fusion of these at the 
bladder neck. 

Dhrertictiltnn of the Gallbladder— A diverdculum may be found any 
where along the free surface of the bladder from the fundus to the neck 
(Fig 164) In the ten cases studied the diverticula vaned from % to 1% 
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usually IS about the same size as the normal one, but it may be much larger 
or It may be diminutive 

Duplicate gallbladders have been discovered roentgenologically in a 
few cases, either by observing two rows of positive shadow gallstones or by 
finding two distinct shadows of dye by cholecystography 

These patients do not have any characteristic symptoms or signs wliich 
might make the physician suspect the presence of congenital anomaly before 
operation or autopsy When the accessory organ is the seat of inflammatory 



Fig 162 —Photograph of liver and accessory gallbladder from a three-year-old boy 

A, Accessory Bladder G, Normal Gallbladder 

C, Normal Cystic Duct H, Hepatic Duct 

CD, Common Duct J, Junction of Accessory Gallbladder 

to the Hepatic Duct 

change or stone formation, the symptoms and signs arc indistinguishable 
from those occurring with cholecystitis 01 cholelithiasis in a normall) 
formed organ. 

Whether or not an accessory organ is more likely to be involved by 
disease is difficult to state, but the fact that most of these anomalies have 
been found at the operating table and only a few at postmoitem examma 
tions tends to show that the accessory strnctuie is moic likely to have path- 
ologic changes than is a normally formed one 
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BDobod GRllbUdder -A bifid or parUaUy divided gallbladder which u 
to comiDon in many of the higher vertebrates is seldom encountered m 
the human About six example* have been described Included in thi* cate 
gory arc those specimen* uhich ha\c two cavitic* both of which arc drained 
by a single cystic ducL Tuo iyp^ ttt'c found (Fig 1C3) ^ti one tlie bladder 
ha* a normal external appearance but contains an internal longitudinal 




Fij i8j.-Formi of bitobed gaDbUdder*. / Ulth an IntenuJ leptum- a P*iml «t die 
fundic portioo and joloed at the bladder nedc 

septum which divides it into two chambers In the other type there is a 
complete division of the fundic portions and a fusion of these at the 
bladder neck. 

Dhtrtlctilttm of the GaUbladder — A diverticulum may be found any 
where along the free surface of the bladder from die fundus to the neck 
(Fig 164) In the ten cases itudied the diverticula vaned from K to 


164 Forro of coogtoJlal dlverdciiJs occurring In different paru of the gallblidder 

mcha in diameter Only a small number have been observed at operation 
but they arc occaiionally recognized by cholecystography as inadental find 
tngt. A calculus may form in such a pouch 

Flosthij GslIbUdder -The bladder may hang from the liter on a son 
of pentoncal fold may run the enure length 

e gallbladder and cystic duct, or it may support only the cystic duct 
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and aJlow the gallbladder to hang free and movable. Gallbladders widi thu 
type of attachment are fairly common. It is not difficult to foresee tlie clin- 
ical significance of this anomaly, because an organ ivhich is so freely nioi- 
able is apt to become twisted, and infarction will supervene from 
impairment of its blood supply. Cases of this sort have been frequently 
listed in the literature (mostly occurring in adults) . 



Fig 165— Floating gallbladders— suspended by a "mesentery” j, Mesentery support 
mg both bladder and cystic duct 2, Mesentery supporung only the cystic duct, allowing 
the bladder to hang freely 

The symptoms are those of seveie local pain, nausea and vomiting; 
collapse, and even fatal peritonitis if the gallbladder ruptures 

Anomalous Positions of the Gallbladder.— These are rate, but at leas! 
three locations (Fig 16G) should be mentioned because of the interest they 



I'lg iGG — Aijnormal positions of the gallbladder /, Within the substance of the li\cr. 
2, Under the left lobe of the li\er 5, On the postenor-inferior surface of the nght hepatic 
lobe 

liavc had for surgeons and the technical difficulties they have sometimes 
presented at operation These aic respectively inlraJicpatic, lefl-sidcd, and 
rchodisplaccd positions 

Absence of the Gallbladder.— More than 200 cases of atresia of the evtra- 
hepatic bile passages have been recorded in the literature, and about one 
sixth of these had an associated absence of the gallbladder In addition to 
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tlicic no less than thirty-eight case* ha\c been reported in whidi die hepatic 
and common ducts ■were normal and the congenital absence of the gall 
bladder ivas the only abnormality noted- As far a* could be determined 
from the reporu the absence of the bladder did not in any ivay impair 
the health or digestive functions of these persons The absence of die gall 
bladder per sc ivai rarely accompanied by any compensatory dilatation of 
the hepatic or common ducts 

TRAUIIA TO THE OALLBLADDSK AlfD BILE DUCTS 

The gallbladder of a child i* relatively imall i* rather well protected 
beneath the mfenor lurfacc of the bver and rarely sustains important 
trauma The extrahcpatic bile ducts in the gastrohepatic hgament arc less 
well protected and may be bcerated or even completely levered during 
severe abdoimnal injuries. 

A rupture of the gallbladder u easily treated by cholecystectomy 

A transection or extensive laceration of the common or hepatic duets 
should be repaired if possible by end to-end suture or by suitable plastic 
reconstruction over a piece of small catheter to insure the conunuity and 
patency of the ductal lumen If the common dua u extensively damaged 
the ^Ibladder can be anastomosed to the duodenum but it is always 
preferable to reesubluh the conunuity of the common duct if tins is at 
all feasible. 

The only two instances of injury to the extrabihary passages that we 
have encountered were in girls four years of age In one of these the child 
fell to the ground and ivai then struck in the abdomen by a falling board. 
The hepatic duct ivas tom but not severed- It was impossible to suture the 
tom edges accurately so an abdominal dram was merely inserted to this 
region Copious amounts of bile escaped through tiie drain for some weeks 
but the smui then spontaneously closed and die continuity of the biliary 
passage was presumably spontaneously rccitablnhed since the duld became 
and remained syraptomlcss. 

In the second case the child s abdomen vms crushed by the bumper of 
an automobile and the common duct was completely divided. A large 
amount of bile escaped into the abdomen whicli was greatly dutended. 
Hemorrhage edema and disrupuon of tissue in the gastrohepaoc ligament 
made a repair of the lacerated common duct extremely difficult Subsequent 
itenosu appeared at tliii point and to relieve tlie biliary obstruaion a 
cholecyitoduodeno«om> vs-as performed However this child developed re 
curving cholangiui arrhoiis and bleeding esophageal vances from which 
ihe died eight yean later 

As a commentary on these cases of exlrtwasation of bile into the ab 
domen it U to be noted that bile-ai long as it is slenfe-secms to be com 
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paratively innocuous This material in the abdomen causes little discomfort 
or pain and there is rarely more than a degree or two of fever. If the bile 
has been concentrated in tire gallbladder before it escapes into the abdom- 
inal cavity, Its relatively high osmotic pressure may draiv forth a consider- 
able amount of fluid from the various peritoneal and intestinal tissues, and 
in this way produce a greater accumulation of fluid than can be accounted 
for purely on the basis of extravasated bile 

The results of our meager experience with tliese cases tend to show 
the same conclusion as does a review of the literature; namely, that ductal 
injuries are usually best treated by merely draining the damaged area This 
form of therapy appears to be the preferable one unless a duct has been 
completely severed, in which case a plastic procedure or a short-circuiting 
opeiation must be resorted to 
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CHAPTER XXI 11 


RARE CONDITIONS OF THE UMBILICUS AND ABDOMINAL WALL 

The most common lesions of the navel of surgical significance are 
omphalocele, omphalitis, and umbilical hernia All of these will be dis- 
cussed in following chapters Four other conditions of the abdominal wall 
which are rarely seen, but which deserve brief mention, are cyst of the 
umbilical cord, patent urachus and urachal cyst, persistent vitelline duct, 
and neoplasms of the abdominal wall 

CYST OF THE UMBILICAL CORD 

Within any portion of the cord, and particularly toivard its attachment 
at the abdominal wall, there may be a large collection of Wharton’s jelly 
which locally distends the structure and gives rise to a cyst (Fig 167) . This 



Fig 167— Cyst of the umbilical cord removed from a three-hour-old baby The cord 
had been divided and ligated at the left, the cyst had been attached to the abdominal 
wall at the right 

may be large enough to interfere ivith descent of the baby through the 
birth canal. If it appears at the very base of the cord, there is no space 
between the cyst and the abdominal wall for proper placement of the ties 
by the obstetrician When this occurs the ligatures must be applied distal 
to the cyst and the latter must then be surgically removed from the abdom- 
inal wall— a dissection which can be done with little difficulty Inasmuch as 
the cyst wall has a poor blood supply, there is a tendency to rapid necrosis 
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and iloughmg hence surgical removal should be done ivithin the finl 
twenty four hours of life 

PATEirr URACHUS AITD URACHAL CTST 
A patent urachus may give rue to considerable annoyance because of 
recurring umbibcal discharge of unne and a urac hal cyst can be a source 
of real danger if it should become infected. Fortunately these compUcaUoni 
can be avoided by recourse to surgery 

PatiiiigeiieriA.— The urachus is derived from the superior pan of the 
allantois In embryos of lo to *4 mm the bladder normally extends up to 
the umbilical region but subsequently it descends along the anterior ab- 
dominal ivall During this doivnward migration its upper portion becomes 



Fig 168 — Pbotognph of patent uiadiiu. Navel of one month-old child from which urine 
IntcrmlHently diachaiged. 

more and more attenuated to form the narrow tubclil.e urachus which sub- 
sequently becomes obliterated. If this enure tract persists the urinary 
bladder retains an opening at the navel m postnatal life. If only a segment 
of the tract remains a cyst (lined by transiuonal epithelium similar to that 
of the bladder) develops external to the pentoneum somewhere between 
the umbilicus and the superior surface of the bladder 

Symptoms and DUgnosIi,— Pat«rn/ ^rachuj —Patent urachus manifests 
Itself by an inicrmiltent acape of variable amounts of unne at the um 
bihcus If the cutaneous opening is uny there is bttle more than a recurring 
moisture of the navel but if the onHcc is large a great deal of unne u 
emitted by thu route. The visible part of the opening is lined by stin or bv 
a pouting and reddened mucous membrane (Fig i6S) 
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A patent urachus must be differentiated from a granulating umbilicus 
(which readily yields to local applications of silver nitrate) and from a 
persistent vitelline duct The latter usually communicates with the intes 
tinal tract and the character of the umbilical discharge should suggest the 
proper diagnosis Furthermore, gentle injection of lipiodol into the present- 
ing tract before taking lateral roentgenograms will quickly tell whether 
the connection is with the intestine or the bladder A cystogram, made by 
injecting iodide solution through the urethra, will visualize any urachal 
tract running fonvard and upward to the navel (Figs 169 and 171) 

Urachal Urachal cyst manifests itself as a deep, midhne swelling 

below the navel which has a definite and broad attachment to the internal 
part of the abdominal wall This may appear in infants or children, but it 



Fig 169 —Patent urachus (same case as Fig 168) Cystogram shows the narrow tract run 

ning upward through the umbilicus Dotted line indicates position of abdominal skin 

occasionally escapes notice until adult life. The three in our series were 
2 to 5 cm in greatest dimensions, but larger ones have been described 
Not infrequently the mass arises very quickly— a fact which depends upon 
the sudden closing off of a tiny opening which previously existed between 
the urachal tract and the bladder proper. 

Urachal cy'sts are apt to become infected and when they do so the 
clinical features are those of a deep, midline abscess of the lower abdominal 
wall In one of our cases, a calculus formed in this pouch above the bladder. 

Lateral roentgenograms can aid in making the diagnosis of urachal 
cy'St No intestines wall be found interposed between the mass and the 
anterior abdominal wall Furthermore, a cystogram will show the mass to 
abut directly against the upper surface of the bladder (Fig . 
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Fig 170 — OpCTidng room photogmpb of dioocuon of paunt uracbiu which wu 
exnied iloog wiLb ih£ umbrUcia (lame CK«e a« Figt. 168 aod 169) 

B BUdder N NareL which haa been cut away from the abdominal walL PU 
Patent nrtchoi. 



Fig i-jx—Left Umbillau with probe fiumed into a patent urachoi. Fire year-old 
girl with umbilical discharge of imne since birth. Right Roentgenogram showing probe 
pndkaied by arrows) which has been pa»ed through navel (N) down Into the Iodide 
tuled bladder (0) 
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Treatment— Removal of a urachal cyst or a patent urachus is not diffi 
cult if operation is performed before infection occurs The possibility of 



Fig 172 —Left, Sagittal view ol a urachal cyst which connected with the bladder by a 
pinhole opening Right, Sketch from seven-year-old boy with calculus in lower end ol a 
urachal tract Enuresis cured by exasion of the tract and stone 


Fig 



lyg —Uraclial cyst Lateral cy'stogram shows a flattened superior border (outlined 
by arrows) made by a cy'st bulling down against the bladder 


superimposed infection is so great that surgical excision should ahvays be 
done as soon as the diagnosis is made These operations should be done m 
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luch a ivay that the pcntoneum u not opened for if tins precaution u 
heeded the dangers of pentonitu are largely avoided- 

Op^atnie Technic—^ raidlinc incuion below die umbilicus separat 
mg the rectus muscle bellies gives an excellent exposure and wth gentle 
ness the lesion can be freed up (Fig 170) and then peeled aivay from the 
peritoneum which is its sole posterior covering Xlie dissection is continued 
lupcnorly so that connections ivith the umbilicus can be severed and it is 
then earned infenorly to allow separation from the bladder If an opening 
u made in the bladder this is closed ivith an inverting suture and an 
inlying suprapubic or urethral catheter is left in place for about a week to 
allow the bladder to heal 

Reanlti of Treatment— In the Children s Hospital there have been four 
patent urachuses and three urachal cysts. The four sinuses were excised 
one child died of peritonitis and the other three rei-overcd Two of the 
cysts were infected and required incision and drainage Sepsis fortunately 
destroyed that linings so tl^i no luithcT rcnaoN'al was necessary The third 
one contained a calculus and the enure scruaurc ivas successfully dis- 
sected out 

PaMIffTKKT TlTELLUra DUCT 

Pathj>fe&e>la.— Tlie vitellme duct extending as it does betueen the 
ileum and the yolk sac in the base of the umbilical cord may remain as a 
Jinuj after the cord hat been separated from the abdominal wall In this 
ivay the mtesune may attain an opening at the navel by ivay of a small 
mucosa hned channel several inches m length If a segment of this vitelline 
duct becomes dosed off a cyst forms which has an attachment to the lower 
Intestme and also to the internal aspect of the anterior abdominal wall The 
persistent duct is occasionally the seat of inflammauon but it is more apt 
to be bothersome because of a disagreeable and malodorous discharge at the 
navel 

Dlagnoais.— The proper diagnosis can be readily suspected by local ex 
aramauon and by judiaous probing It can be established beyond doubt if 
injection of hpiodol into the tract shows a commumcation ivith the intes- 
tine by fluoroscopic or film studies. 

TreatmenL— The entire tract (induding the umbilicus) must be ex 
cued it must be detached from the ileum and a suitable dosurc then made 
of the intestinal ivall If care is taken m cleansing tlie abdominal skin and 
in irallmg off the pentoneal cavity little soiling resulu and the dangers 
of pcntonitii arc minimal 


WBOPLAfiMS OF THE ABDOMIlfAL WALL 
Turnon may appoar on any portion ot the antenor abdominal ii-all 
and are found In infanti ai tiell aj older children The hro/moiu m any 
given caie lanej mth the late of cell grotith and inth the lire of the 
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Treatment.— Removal of a urachal cyst or a patent urachus is not diffi 
cult if operation is performed before infection occurs The possibility of 



Fig 172 —Left, Sagittal view of a urachal cyst which connected witli the bladder by a 
pinhole opening Rights Sketdi from seven-year-old boy with calculus in lower end ol a 
urachal tract Enuresis cured by evasion of the tract and stone 



Tig 173— Urachal cyst Lateral cysiograin shows a flattened superior border 
by airows) made by .1 cyst bulling down againsi ihe bladder 


(outlined 


supei imposed infection is so gicat that suigical cvcision should always be 
done as soon as the diagnosis is made. These opciations should be done m 
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mow Lcm common and more important to the surgeon are those hem 
angiomata which are bulky and which extend through most of the ab- 
dominal wall These usually have some hemangiomatous tissue shoiving on 
the ikm surface (Fig 174) which makes the diagnosis obvious but they 
may reside m the deeper structure* of the abdominal vrall •without involv 
mg the skin The vast majority of blood vessel tumon are capillary and 
cavernous hemangiomas and are entirely benign an occasional one shows 
the more rapid groivth of a hemangioendothehoma In either case total 
excision of the mass and suitable fascial repair of the abdominal defect is 
the ireatment of choice 



Fig 176.— Extemml and crov-Kcdoc view* of perincmal fibroblastoma (desmoid) 
removed from lower abdominal wall (lee Fig 175) Spemnen measured 7 by 7 by 
S-6 cm. 


Lipoma,— Lipomas of the anterior and lateral abdominal ivall are not 
uncommon They may reach quite large proportions they may be accora 
panied by some similar fatty tumors m other parts of the body They can be 
readily treated by simple excision 

Deamcrid Tumora.— Desmoids have been observed m childhood (Figs 
175 and 176) They tend to occur m the midportion of the abdomen par 
ticularly beloiv the umbihcus They are hard, painless nontender flattened 
growths with poorly defined borders and with an obvious ivide attachment 
to the ream fasaa or muscle Some pathologuts believe that desmoid 
tumors are perineural fibroblastoraas and the histology in one of our ipea 
mens (Fig 176) strongly suggested such an origin m spite of the faa that 
the man seemed to arise from the anterior rectus fasaa These neoplasms 
ten to recur locally and hence c\cry effort should be made to remove a 
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neoplasm when treatment is undertaken Benign growths are more numer 
ous than malignant ones, yet a localized swelling in the abdominal parietes 
should not be regarded lightly Any mass, particularly if it has been notice 



ably increasing in size, should be immediately and widely removed Only 
in this way can the malignant neoplasms be picked up and treated while in 
an operable stage 



Fig 175 —Perineural fibroblasioma (desmoid tumor) of lower abdominal wall m ^ 

twenty-one-month-old girl 

Hemangioma —Hemangioma is the most common tumor of ilic abdoni 
inal wall The rounded, flat, discoid varieties are relatively numerous; they 
often appear in conjunction ivith similar cutaneous lesions in other parts 
of the body. They can be readily treated with applications of carbon dioxide 
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3o6 abdominal surgery of infancy and childhood 

thin layer of normal tissue around the entire tumor, to insure a complete 
removal. Failure to do this in one patient resulted in a recurrence which 
necessitated a subsequent and more difficult dissection 

Teratoma.— Teratomas of the abdominal wall are rare They may carry 
a poor prognosis if some of their elements are rapidly growing. The spea- 
men shown in Fig lyy was removed from an eight-day-old baby, but this 
child unfortunately died at a subsequent time from congenital heart disease. 



^ * 77 — I’hotograplis of leratoraa removed from abdominal wall of an eight-day-old 

baby 

In another year-old boy a growth of the upper abdominal wall, which was 
laigely a myxofibroma, was excised on two occasions only to recur and 
extend locally into the abdomen so that death ensued from intestinal 
obstruction 
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CHAPTER XXIV 


OMPHALITIS 

Continued improvements in the care of newly born babies have greatly 
t educed tlie incidence of umbilical infections in recent years, yet omphalitis 
and Its sequelae are still frequent enough to merit the attention of obstetri 
Clans, pediatricians, and surgeons Inflammation around the navel in the 
first two months of life is exceedingly dangerous because bacteria cm 
readily progress inward tlirough the abdominal wall and give use to le 
gional or distant infections which are a serious menace to life 

ANATOMIC CONSIDERATIONS 

The umbilicus has certain anatomic features which have an important 
bearing on the routes along which infections may spread from this region 
The umbilical vein pierces the abdominal wall and continues inward at the 
infeiior edge of the falciform ligament It then branches and communicates 
with the portal system, and also with the inferior vena cava (via the ductus 
venosus) . After birth, the ductus venosus becomes obliterated and forms 
the hgamentum venosum and the anterior portion of the umbilical vein 
becomes obliterated and forms the hgamentum teres Portions of these 
channels may retain a lumen for some weeks after delivery of the child and 
It IS obvious that bacteria which enter them may have easy access to die 
portal and peripheral venous systems 

The two umbilical arteries pass through the abdominal wall, and then 
course downward, as the paired hypogastric vessels ^ between the transveisahs 
fascia and the peritoneum, to join the internal iliac arteries in the pelvis. 
They pass along the inner surface of the anterior abdominal wall on either 
side of the bladder While they normally become obliterated soon after 
birth, a lumen has been known to persist for several weeks Like the venous 
channels, these degenerating arteries are able to serve as pathivays through 
which, or along which, bacteria from tlie umbilicus can reach the blood 
stream or give rise to suppuration on the inner aspect of the abdominal 
wall 

Since the hypogastric arteries and the umbilical vein are separated from 
the abdominal cavity only by a layer of peritoneum and thin areolar tissue, 
It is at once evident that infection can easily spread from these vessels to 
the peritoneal cavity and can set up a fatal peritonitis 

The lymphatic drainage of tlic umbilical region is of some importance 
The cutaneous channels run downward and outward toward the inguinal 
nodes, but the deeper ones drain upward and fan out over the pectoral 
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regions Infecuons which affect the internal struaurc* ot the navd have a 
tendency to spread along the*e deep lymphatics and the fasaal planes and 
thus involve the upper abdominal and the lower thoraac wall (Fig 179) 
ETIOLOGY 

Contamination of the umbilical cord may occur even before delivcT7 
of the child if there has been premature rupture of the membranes Organ 
umi may gam access to the cord during descent of the baby in the birth 
canal particularly if vaginal examinations have been made by the attending 
physician Most umbilical infections probably begin when the cord is tied 
and severed or when insuffiaent care u used dunng subsequent dressings 
In most cases of omphalitis the organism concerned u a hemolytic 
itreptococcus Next in importance is the Staphylococcus aureus while the 
colon baallus or mixed baaena are the responsible agents m a minonty of 
cases Particularly troublesome are the anaerobic or microaerophtlic organ 
Isms which may give nsc to extensive undermining and sloughing of skin 


PATHOLOGY 

Granulation tissue frequently persists m the navel several weeks or 
months after the cord stump has ^Ilen away Droplets of serous or even 
purulent fluid may appear on the surface of such granulations from time 
to time These lenons rarely give nse to any important sequebe and they 



can be quickly treated b> appbcauon of iihcr mtxatc to the exuberant 
granulation!. The raulung raw area will then be rapidly dojed over by the 
surrounding proliferating skin 


n disunct contrast to the benign weeping or granulating umbilicus 
Just ^icuucd IS the peuumbtltcal cellulitis or abscess, which must be re 
garded ai a union, problem. Infection, ot thu .orl arc mually limited to 
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the first few weeks of life. Redness and induration may appear in the sur 
rounding skin or pus may exude from the folds of the umbilical depression 



Fig 179 —Omphalitis follo^^ed by infection spreading along the fascial planes or 
hmiphatics, leading to e\tensi\e necrosis and sloughing of the upper abdominal and 
thoraac isall /, Four %\ceks of age 2, Six weeks of age 5, Ten wcekj of age Pinch grafts 
ha\e been taken from the thigh and placed on the granulaung area Four months of 
age 5, Six months of age 6 , Four )ears of age A poruon of this scar was subsequently 
exased 

Severe omphalitis may take four different courses (i) The infection 
may remain locally. An abscess may foiin in the abdominal u.ill. along tlic 



OMPIIALITII 


311 


falaform Iigaraent or particularly along the hypogasmc artcna (Fig 178) 
(2) InfiammaQon may extend along the fasaal plane* or lymphaua of the 
abdominal wall *o that a necrotizing lesion ultimately raulung in extemive 
iloughing appear* over the cpigaitnum or loiter chest wall (Fig 179) It 
IS Tvot MtvcotMnotv tor the nitecuon to burrow beneath the immediate pen 
utQbihcal sKin and leave thu intact while destroying the *kjn of the upper 
abdomen (3) There may be a blood stream inwinon When this occurs the 
individual manifest* a bacteremia by detclopmg muluplc foa of luppura 
non in divers part* of the body including the hands feet subcutaneous 
nssuc* memnge* lung* and occasionally the skeleton {4) Infection may 
paw inward trough the umbilicus and directly produce a spreading 
peritonitis 

CLimCAI. FIHDIKCa 

The climcal finding* m a case of omphalitis mil depend upon which 
of the above four conditions exiiu 






■ If there IS onl) regional infecnon then local edema reddenmir ten 
fhTumbd'^ '‘.scharge are *e rule Gentle pressure above or belott 
the umbdicus ma, express a droplet or t«o of purulent exudate and thns 
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the first few weeks of life Redness and induration may appear in the sur- 
rounding skin or pus may exude from the folds of the umbilical depression 



Fig 179 —Omphalitis followed by infecuon spreading along the fasaal planes or 
l^TnphaUcs, leading to extensne necrosis and sloughing of tlie upper abdominal and 
tlioraac is all i. Four weeks of age 2, Six weeks of age 5, Ten weeks of age Pinch grafts 
ha\e been taken from the tlugh and placed on tlie granulating area Four months of 
age Six months of age 6 , Four years of age A portion of this scar i\’as subsequently 
exased 

Severe omphalitis may take four different courses* (i) The infection 
may remain locally. An abscess may form in the abdominal i\all, along the 
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falaform ligament or parucularly along the hypogastric artcncs (Fig 178) 
(i) Inflammation may extend along the fascial planes or lymphatics of the 
abdominal tvall so that a necrotiitng lesion ulumately rcsulung in extensive 
sloughing appears over the cpigastnura or lower chest tvall (Fig 179) It 
IS not uncommon for the infection to burrow beneath the immediate pen 
umbilical skin and leave this intact while destroying the skin of the upper 
abdomen (3) There may be a blood stream invasion When this occurs the 
individual manifests a bacteremia by developing multiple foci of suppura 
don m divers parts of the body including the hands feet subcutaneous 
tissues meninges lungs and occasionally the skeleton (4) Infection may 
pass intvard through the umbiliais and directly produce a spreading 
peritonitis 

CLirnCAL nifDINGS 

The clinical findings in a case of omphahds tvill depend upon tvhich 
of the above four conditions exists 




Fig 180 Manilotatiom of bacterenua (bcmolytic itreptococcia^ In a three 


1 I£ there ii only regional infection then local edema reddemnK ten 
f ' ih' ™l<t GenUe preiiure above or below 
the umb.hcm may expre« a droplet or tiro of purulent exudate and thui 
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indicate that there is an abscess adjacent to one of the major extraperitoneal 
blood vessels 

2 When a cellulitis extends along the lymphatics or fascial planes, 
then edema, tenderness, redness, or duskiness appears in the upper abdom 
inal skin Subsequent examinations show a deeper red or purplish color 
indicative of an impaired blood supply and within a few days actual necrosis 
may begin. When sloughing has once started, it has a tendency to extend 
with great rapidity The cutaneous edges become widely undermined and 
melt away The musculature and fasciae of the abdominal and thoracic walls 
are thus directly exposed, and subsequently become covered by granulation 
tissue (Fig 179). 

3 When bacteremia exists, dactylitis, deep-tissue abscesses, high fever, 
jaundice, or severe toxicity may overshadow what appears to be a minor 
umbilical infection (Fig 180) 

4 In those individuals with peritonitis, the usual complaints include 
vomiting, marked abdominal distention, high fever, and eidier diarrhea or 
constipation The white blood count may range from 20,000 to 40,000 

TREATMENT 

The treatment of omphalitis and its complications depends somewhat 
upon the conditions which are present. 

1 Application of hot, wet boric acid compresses will help to clean up 
the local infection If gentle pressure on the abdominal wall expresses 
purulent material from the navel, a deep-lying abscess should be suspected 
To investigate this possibility, a probe can be gently passed inward through 
the tiny umbilical opening If a sinus leads downward along the course of 
either hypogastric artery, then a grooved director can be inserted into this 
tract and the full thickness of the abdominal wall (anterior to the director) 
is laid open with scissors or scalpel Extreme delicacy must be exercised to 
avoid perforation of the thin areolar tissue and peritoneal layer which alone 
protect the abdominal cavity 

2 Extensive ulcerations of the abdominal wall are best treated with 
large, warm, wet boric acid compresses Changing of the pack every hour 
or two will carry aivay loose debris and will rapidly clean the ivound If 
there is undermining of the cutaneous edges, application of a zmc peroxide 
paste followed by a sufficiently airtight dressing will allow slow liberation 
of nascent oxygen which retards the growth of anaerobic and microaero- 
philic organisms Dressings of this type can be changed at daily intcn'als 
It IS essential to employ a zinc peroxide powder which has been diied in an 
oven at 140° C for four hours, and to prepare the paste freshly just before 
it is applied to the wound 
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5, Infants with a bacieremta will require local appbcaUoru of heat in 
die vanout sites of mctaitauc infection and possibly incision and drainage 
of tliese if suppuration occurs 

4 The treatment of the pcntomtis eases u a disappoinung procedure 
from the first, because of the cxuemely grave prognosis However proper 
drainage of the umbilicus should be instituted if dicre is any suspicion that 
an abscess is pointing imrard ratlicr than out through the stin If there is 
an appreciable collection of peritoneal exudate simple incision and mscr 
lion of a dram may reduce the individual s toxicity Supportive measures in 
the form of a gastric suction abdominal heaL Fowlers position parenteral 
fluids and transfusion sliould all be undcrtalccn 

At die Childrens Hospital there have been a large number of minor 
umbilical infections which were treated in the outpatient department or 
which were madental findings during hospitaJirauon for some other illness 
In sixty other eases an omphalius or its complications was the pntnary ill 
ness for which hospitalization was advued Of these sixty babies twelve may 
be classified as having a local mfecuon all of them recovered Five had ex 
tensive ulcerauon of the abdominal ivaJl four survived and one died. 
Tlurty-seven de\ eloped a bacteremia ex of them survived and thirty-one 
died. Six had an omplialitis and pentonitis all of them succumbed. The 
majority of these sixty babies were treated pnor to the time when chemo- 
dicrapeuuc agents were available The death of ihiny-eight (65 per cent) 
doubtless docs not reflect the therapeutic results which should be expected 
today Tile more severe forms of omphalitis particularly when associated 
with baacrcmia or pentonitis should now have the benefit of mlfathiazole 
or fulfantlamide, depending upon the type of organitm which is recovered 
Tlie meat promising treatment of omphalitis lies in its prophylaxis 
Adequate precautions should alw*ays be used in severing the cord and in 
subsequent cleansing of the stump with mild antisephci such as 70 per cent 
alcohol Proper care in this regaid by the attending physician or nunc can 
uiinlly prevent this disastrous type of infection in early life 
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OMPHALOCELE (UMBILICAL EVENTRATION) 

Umbilical hernia is a weakness of the abdominal wall which is fre- 
quently encountered in childhood The rectus fascia is deficient and permits 
a small, forward protrusion of peritoneum between the bellies of the rectus 
muscles, so that this layer is covered solely by fat and by skin Akin to tins 
IS the rather rare malformation, omphalocele, which has a very large per- 
itoneal sac which is not covered by skin An omphalocele consists essentially 
of a herniation of abdominal viscera into the base of the umbilical cord so 
that tlie resulting pouch is a thin translucent structure which consists only 
of peritoneum internally and amniotic membrane externally. These two 
layers become fused and make a delicate wall which is less than a millimeter 
m thickness It is evident that this latter type of abnormality is totally dif- 
ferent from tlie usual umbilical hernia and tliat the surgical problems of 
the two conditions are quite distinct 

This malformation has been designated by many names, such as “funic- 
ular hernia of the umbilicus,” “hernia into the umbilical cord,” “umbilical 
eventration,” “ammotic hernia,” “exomphalos,” or omphalocele We have 
chosen to employ the latter term, attempting thereby to set this lesion apart 
from the usual type of umbilical hernia 

EMBRYOLOGY 

From the sixth to the tenth weeks of fetal life the celomic cavity has 
a fonvard expansion into the base of the umbilical cord, which contains 
loops of intestines Such an anatomic arrangement presumably takes place 
because the abdominal viscera have grown at a greater rate than has the 
peritoneal cavity itself After the tenth week the abdomen enlarges at an 
accelerated pace and the organs are withdrawn into it 

If, for any reason, there should be a permanent disparity in size be- 
tween tlie viscera and the abdomen, the intestines or a poition of the liver 
may continue to remain out in the base of the umbilical cord Such a dis- 
proportion could arise if the liver or intestinal tract is abnormally large, 
or if the abdominal parietes have a retarded development The impression 
IS gained from the study of our patients that the latter explanation is the 
correct one in most instances 

3H 
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Hg 181 -Sleichof • leciion £rom a 17 rom. human ttnbryo (afier MaJI and PrtntJ*) 
Hie ceiomic ca\ity nonrully extend* out into the expanded baie of ibe umbllicaJ cord 
III tin* early perkxL 

CLINICAL riNDINOS 

Pliyidcai Cluiractoriatic*.— An omphalocele »ac has a tiansluccnt or trans- 
parent membranom tvall tvluch lias very much the same appearance and 
physical charaaensuci as the fetal membranes winch normally lurround the 
baby Through this thm structure tlic uitesunes liver and possibly otlier 
abdominal organs arc directly exposed to view— as if they tircre exhibited in 
a closed ihotvcasc 

The omphalocele may be several centimeters in diameter or may be as 
large as a grapcfruiL An average one 11 from 6 to 8 cm m cross dimensions 
The stump of the cord 11 attached to the apex of the sac, over tsfuch the 
three umbilical blood vessels course to enter the abdominal wall The de 
fca in the abdominal tv’all has no direct relationship to the size of the pre- 
senting mass The fasaal opening is usually 4 or 5 cm m diameter but 
indeed it may be twice this large The abdominal skin usually stops 3ust 
at the base of the omphalocele but in some cases it reaches up a cennmeier 
or so beyond this. Loops of small intestine are almost always extruded into 
the sac, while portions of the stomach spleen pancreas and the unnary 
bladder may also be displaced The transverse colon is dislocated in about 
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a third of the cases, and some part of the liver passes out through the ab 
dominal opening in almost half of them In the first twenty-four hours of 
life the sac wall is moist and pliable After this time it tends to become 



Fig 182 (Case 9) —Omphalocele in a two-day-old boy Arrow points to the umbilical 

cord stump 



Fig 183— Same patient as Fig 182, nine )ears after removal of omphalocele There is no 

weakness of the abdominal wall 

shriveled, opaque, dried, and somewhat friable Dining the first day it will 
stand a certain amount of gentle handling, but subsequently it is apt to 
rupture Such an accident is followed by evisceration and fauil peritonitis. 


OMPHALCCELE 


5'7 


The membrane even it unbroken hai a very low resistance to bacterial 
invasion These tendenaei of the sac to undergo necrosis or become infected 
•re presumably related to its extremely poor blood supply 



184 (C4*c 11) — Blby with omphalocele which bad mptiired pnor lo hcupltaliaaon- 
Emerrmaon rarahed in iatal peritomoa. 



Fig 185 (Que 15) -Laige omphalocele wfaidi contained ilmort half of the abdominal 
▼uccnL 

Symptomi.— During die fint wcKe or eighteen houn these babie* rarely 
iliob any discomfort or altered physiology from the displacement of vuccra 
and the possible exposure of diem to a loner temperature It is rare to find 
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respiratory difficulties or signs of intestinal obstruction In no instance has 
jaundice been observed in spite of dislocation of the liver and distortion of 



Fig 186 (Case 14) —Left, Three-hourold baby with omphalocele containing small 
intestines Arrow points to stump of cord Right, Same patient eleven days after opera 
tion 



Fig 187 (Case 15) —Omphalocele in a tivo-day-old girl Arroiv points to stump of cord 
A portion of the li\cr protruded into the sac 

biliary passages m some subjects Indeed, the omphalocele appears to act as 
a compensatory mechanism which permits the baby to be quite comfortable. 

Associated Anomalies.— Congenital anomalies in other parts of the body 
occur with more than coincidenml frequency In five among twenty-two 
patients, we observed clubfeet, impcifoiate anus, haiehp, or hydrocephalus. 
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Fw (Cut 17) -Foiitbourcld girt witli ompWocdc uid • pomon ol Ibt umblllol 
oord. 




Fig iSg (Cue iq) —Two-diy-old girl w£th an ompIuloceJe which wu »uccenfull7 exci»«L 

Other le*i »cnous abnormalitiej tuch aj Mechel i daverticulurn inguinal 
hernia and undcscendcd te»ude» haie alao been found However the great 
majonty of ihoe babic* arc ircll dcxrlopcd except for the umbilical defect. 
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Tig 190— Mctliod of surgical rcmo\al of an omphalocele i, I’rcopcr.itisc appearance 
3 Cutting auay the sac, remonng a narrow nm of the adjacent skin and abdominal wall 
to freshen their edges Tlic umbihcil \cin and arteries arc damped to asoid bleeding 
Sac rcmo\cd Umbilical \cin and arteries ligated Intestines replaced in abdomen 
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Radlod and Immediate Operation la Indicated.— Treatment by any racam 
other than immediate operation exposes tlie chdd to the nik of a fatal rup- 
ture of the thin sac or a spreading infection of the abdominal ivall Witlioui 
operation the mortabty u extremely high and most infants succumb within 
a few days. In one of our cases the tUn of the adjacent abdominal wall had 
started to grow up over the margins of the sac, and we were encouraged to 
bcUeve that this tvould contmuc until the whole structure ivas covered. 
Operation ivas therefore deferred but infection supervened m the second 
month and the baby died. 'There is nmv quite genera! agreement that radical 
and Immediate operation offers practically the only hope for continued bfe 
The surgical repair should be performed on the first day and preferably 
within the first fc^v hours Indeed it has been aptly said that the baby 
should pass from the obstetnoan s hands onto the operating table Early 
opciauon is advantageous because the stomach and intestine arc not yet 
distended by food and gas and hence the abdominal opening can be dosed 
with less difficulty 

Technic of the Operation.— The plan of operation need not be a set one. 
The procedure consuts essentially of replacement of the vanous viscera 
exasion of the sac. and suitable dosure of the abdominal ivall (Fig igo) 
In cutting away tlie sac it ts best to freshen the edges of the presenting nng 
to obtain the icrongcst postoperauve healing of the wound. Particular atten 
uon must be paid to die nvo umbilical arteries and die umbilical vein each 
of which must be carefully bgated. It is not always possible to free up 
musdc and f a s ci al layers around the nng but if this is done a better repair 
can be effeaed. The pentoncum and postenor rectus sheath should be 
dosed by a continuous suture The rectus muscles should be mobilized so 
that they can be approximated m die midline. Likcvdse the antenor rectus 
fasciae should be dissected out and then joined or overlapped wdi inter 
rupted stitches It is preferable to repair these last tivo layers rvith silk to 
insure contmued tensile strength until adequate fibrous union has taken 
place 


The closure of the abdominal wall is the most difficult part of the oper 
auon The vuccra having forfeited their nght of domiale in the abdominal 
cavity are difficult and at times impossible to replace. If i satufactory closure 
of the wall is obtained the tension ivithin the abdomen may be so great 


Pfritonwm fr«d op. ^ reritoneora closed, Rectia nnudes and toterior ream fuaie 
•re deaxed. 6 Ream mmda hare been appnahialcd. The anterior ream laicUe are 
broojhi togetha with Interrupted rilk maure* laturei. 7 ImbrfcaUon of ream faida. 
AR Anterior Ream Fajda r R«tm Mmdc 

f S Stomach 

^ VA Umbilical Anerr 

P Fentoneum CT UmbfUcaJ Vdn 



322 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 


that respiratory and circulatory embarrassments occur. Considerable judg 
ment must be exercised m determining how perfect a closure should be 
attempted If it is necessary, the peritoneum and posterior rectus fascia can 
be left unapproximated Indeed, in some cases it is wise to leave the per- 
itoneum, fasciae, and muscles completely unsutured and to close only the 
subcutaneous fat and skin While this results in a temporary bulging and 
hernia, it does provide adequate coverage and protection for the intestines. 
During the ensuing week the muscles and fasciae will stretch, and a sec- 
ondaiy closure of the deeper layers of the wound can then be done (Fig. 
205) . We have adopted this Lwo-slage closure on several occasions with 
success. 

Postoperative Complications.— The operative shock imposed by repair of 
an omphalocele is usually minimal, but the postoperative condition of the 
baby may be precarious If viscera are unwittingly squeezed into the ab- 
dominal cavity, three serious complications are apt to arise. First, the 
diaphragm is displaced upward so that respiratory disturbance, severe cyan- 
osis, and death rapidly appear. Second, pressure on the inferior vena cava 
impedes the return of blood from the lower abdomen and legs, so that 
death follows from circulatory collapse Third, pressure on the stomach and 
intestines may bring about partial or temporary obstruction These various 
complications are of such a nature that death, when it occurs, follows within 
twelve to thirty-six hours Indeed, it may be stated that if a child lives for 
forty-eight hours after one of these procedures the chances of a successful 
outcome are excellent 


RESULTS OF TREATMENT 

In a scries of twenty-two cases at the Children’s Hospital, two patients 
were not operated upon and botli died. In the twenty surgically treated 
babies there were ten deaths and ten suivivals Two of the ten living pa- 
tients had a subsequent weakness in the central portion of the abdominal 
wall requiring secondary surgical rcpaii The great majority of the opera- 
tive deaths were in the earlier pait of the senes and were largely due to 
injudicious crowding of visceia back into the abdomen. Doubtless some of 
these babies could have been saved by the present methods of closing only 
the skin and then repairing the deeper layers of the abdominal wall five 
or SIX days later. 

The contents of the sac have some piognostic value Extruded liver is 
a bad sign It implies that the peritoneal cavity is unusually small and that 
there will be difficulty in reducing the omphalocele and closing the abdom 
inal wall Eight of our patients had some part of the liver in the sac; six of 
them died On the olhci hand, if the sac contains only small intestines, the 
prognosis is excellent. 
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The Jtie of the omphalocele has some piognostic significance In our 
paaenu with a sac less than 8 cm in diaractcr there ivere 75 per cent sur 
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delayed operations are apt to be follotved by infections of tlie operative 
wound If this once occurs there is a high probability of a subsequent fatal 
peritonitis. 
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CHAPTER XXVI 


UMBILICAL HERIHA 

Ptthology— Umbilical hernia i* extremely common in young children 
It resulti trora muscular and lascial defect* of the abdominal ivall at tlic 
point ivherc thi* has been pierced by the blood vessel* of the umbilical 
cord The fonvard projecung peritoneum u covered only by subcutaneous 
fat and »Lm The hernial ring ha* an edge of firm connective tissue ivhich 
rcprc»ent* the fu*ed posterior rcctm anterior rectus and transversalis fa** 
cue While the separauon of the muscle belJie* is usually confined to the 
pcnumbiUcal region u not infrequently extends upward even as far a* the 
CTUiform procco a* a diastasi* recti* Umbilical hernia* arc about tivicc a* 
common m girls a* they are in boys—a fact pooibly related to the less well 
developed raiuculature of the fexnale Most of these weakne*sc» can be de 
tected m the early month* of life but they may escape attention until the 
child assumes an erect posture and the bulging becomes more marked- 

Physical Flnding*.—The of an umbilical hernia depend* upon the 
extent of the faiaal defect and upon the length of time that die sac and 
overlying skin have been itrctchetL In in^ts under one year the bulge is 
rarely more than cm m diameter In older children hernias 5 to 4 cm 
in cro*» dimcncon* arc often encountered and larger one* are sometimes 
wen The pocket rarely contain* more than omenium or a single knuckle 
of tmall mtaune- AdhcJion* seldom form between these viscera and the 
sac ivall 

Symptom*.— In most ca*e* the padents or the parent* complaints are 
concerned ivith the swelling which becomes larger and more tense dunng 
crying »tanding jtraimng, or other exercise which raise* the intra abdom 
inal pressure There may be a mild local discomfort of a vague sort. Cramps 
may appear if a loop of imall intcsunc enter* the hernia and becomes par 
dally obstruaed. Omentum is tomedmes caught m the hernial nng, but 
intcsunc i* rarely incarcerated These findings arc m disunct contrast to 
the frequency of incarccradon witli inguinal hernia* in childhood. 

TIEEATireifT 

Adhedro Strapping -Before initiaung any mca*ure* for treatment of 
an umbilical hernia it is ucll to remember that about half of them will be 
spontaneoush aired a* the indn-idual grow* older and the rectus mmde* 
^miTirt and finally obliterate the hernial onfice. Thu* imaU hernia* often 
disappear If the child 1* ob*crved oi'cr a penod of teveral >can. Thu nat 
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ural tendency for small hernias to vanish can be augmented hy proper 
adhesive strapping during the early months of life This should be done in 
such a way that the lateral tension of the abdominal wall is diminished and 
the hernial ring is allowed to shrink Furthermore, the sac must be kept 
empty so that nothing interferes with its collapse and obliteration These 



Fig 191 —Satisfactory type of adhesive strapping lor an umbilical herma in an infant 
The adhesive straps are 2 inches ivide One has a hole and the other a tongue, as shown 
The two straps are applied to the lateral parts of the abdominal wall and then inter- 
laced with each other Pulling on the free ends relieves the abdoimnal wall tension at the 
umbihcus WTien the umbilical skin becomes irnnkled, the free ends of the straps are 
stuck doun, 

qualifications are not fulfilled by strapping a metal com over tlie protruding 
navel Neither are they met by spring trusses or rubber belts fitted with a 
small projection which is intended to press into the hernial opening 

The most satisfactory support for a small umbilical hernia is the strap- 
ping portrayed in Fig. igi- Two pieces of 2-inch adhesive tape are cut, one 
unth a hole and the other with a tongue, so that they can be subsequently 
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intcrlacctL The abdomen u painted with tincture of bciuoin to enhance 
the iticking qualities of the tape and to protect the skin from ulceration. 
The straps are placed on either side of the abdomen as shown and the 
narrow tongue is threaded tlirough the hole of the opposite piece. The free 
ends arc then grasped and pulled in a forward and outward direction until 
the skin becomes lax and ivnnkled in the umbilical area. If necessary an 
assistant can simultaneously push the hcmia imv’ard tvith the tip of a finger 
While the pull is still maintained the free ends of the adhesive straps arc 
stuck down If this has been done properly tJic umbilical skin svill still 
have longitudinal wrinkles. 

The strapping is rtneived ciery week or two Continued support must 
be maintained for a f>enod of several months If no appreciable improve 
ment IS noticed by the end of six months it is useless to continue this form 
of trcatmenL A great deal can be accompluhed with strapping during the 
fint SIX months of life but after this time it has a di min is h ing value. It has 
practically no ment for a baby more than a year old. 

Umbillctl Haniiorrhaphy — Many umbilical hernias cause little nuisance 
except for the slight dishgurcment and the woiry to the parenu After the 
flnt year of life a sivelling which ts i cm or less in size should cause little 
concern particularly if the palpable bsaal rmg u leas than 7 or 8 mm in 
diameter Such a small sac vail often become obliterated as the child grows. 
Hernias 1 5 to 4 cm or more in cross dimensions should be repaired par 
Ucularly if there has been recurrent discomfort or a tendency to increase in 
size. UmbiUcal hermorrhaphy m a child is a rather ramor pnxedure Oper 
anon 11 seldom an urgent matter and it can usually be deferred until the 
age of one and a half or two years to make sure that nature u not going to 
care for the situation ivithout a surgeon s aid. 

Ttfchruc —Operative repair should always restore the normal navel de 
pression. To do so does not appreciably complicate the technical procedure 
and it gives an appearance to the abdominal ^vall which is more natural and 
pleasmg 

If the hernia is large the method of repair illustrated m Fig igt ivill 
be found satufactory A semictrcular cutaneous incision u made bcloiv the 
bulge so that the skin of the navel is turned upivard and an adequate ex 
posurc of the region 11 obtained. The undersurface of this skin flap is freed 
the peritoneal sac is cleared and the two are then separated from one an 
otlier Tlie redundant peritoneum is imbricated if the sac is large it is 
tnmmed away and the edges arc brought together ivith a transverse nmnmg 
suture By blunt dissection die fasaal surfaces are now separated from the 
underlying peritoneum are overlapped in a transverse direcuon and arc 
Imbricated. The skin flap is nc«\ sutured back into place, A suitable dressing 
should Include a small wad of cotton pressing into the umbihais. The re 
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Tig 192— Method of surgical repair of umbilical hernia with a curvilinear inasion 
below the bulge i, Incision to be made along the dotted line 2, Skin flap dissected up 
Inverted umbilical skin is cut free from tlie presenting pentoneal sac 5, Cutaneous flap 
completely freed up Opening usually made in the pentoneal sac Pentoneum is 
closed with a transverse running suture 5, Undermining and freeing fascial layer from 
pentoneum 6 , Mattress sutures in fascial layer 7, Mattress sutures ued Imbncation of 
fascia with a running suture 8 , Skin flap replaced and wound closed 
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^>S >93 —Method ot oml^cal benjontophy with a Tcrtical paiamedUn IndaioiL 
/ Poddon of Indiloii- 3 Skin Sap nhed aod bernuJ tac idoidSed. } Navel fkin li 
te ie i e J from oc y Sac w being opened. 5 FneU. ream mioda and peritoneal edge* 
bare been IdendS^ and freed. 6 Peritooetun (lodading tra m r ena llt £a*cu) haj bera 
doted with a ccradnuom mture. Inlemipted rotoret have been placed in the rectui 
®tttde. 7 klmdet apprenumated. Fascia bdng dosed with Interrupted nttnrct. 8 Qosiire 
of tkio. 

Hiltmg cutaneous tear ts not umigfitly provided the aubcutaneous fat and 
the cutaneous edges Iia\e been carefully approximated so that one margin 
of the wound 11 not depressed in relation to the other 
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Fig ig4.— A bovej Photographs of umbilical hernia in a fifteen-month-old girl Below, 
Photograph ten days after operative repair with a semiarcular inasion 



Fig 195 —Postoperative photographs follow-ing umbilical herniorrhaphy with a para 

median inasion 

A second metliod of repair which has been very useful (Fig 193) em- 
ploys a vertical, straight, paramedian incision to the right or left of the 
hernia The umbilical skin is undermined and the peritoneal sac dissected 
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a\vay from it The edge* of the hernial nng arc ipht »o tliat the antenor and 
posterior rectus fasciae as i\ell as the muscle bellies are defined and freed 
The peritoneum i* dosed ivnth a continuous suture and the remainmg 
layer* arc then approximated preferably wth interrupted nit. The vertical 
mosion gives an insignificant scar which on the whole heals sometvhat better 
than doc* the tctmarcular one. It u particularly desirable for tho*c patients 
with a separation of the reca when the operator may want to extend the 
wound upward for repair of the diastasis 



Rg iQ6,~Abave Phoiognpht of imiblllcal bcnilm in a three ycar-oU boy Below Phou> 
gnph after hemioritiaphy with indtlon which bei In the tunbllical folds. 


of Treatment— At tlie Childrens Hospital more tlian 1500 um 
bilial henuas have been observed during the ttventy five year period from 
19*5 through 1939 Most of these were the primary reason for admission 
to the outpauent department or the house service other* were insigmficant 
and >,Tre discovered during routine examination for some other condiuon 
Many of the smaller hennas in babies were cured by strapping Out of the 
entire number 360 were operated upon and three recurrence* have been 
noted There w'as one death which occurred on the fourth postoperative 
day from pneumonia. 
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away from it The edges of the hcmial nng arc spht so that the anterior and 
posterior rcauJ fataae as i\ell as tlic mtude bcUies arc defined and freed. 
The pentoneum ii dosed with a continuous suture and the remaining 
la)en arc then approximated preferably with inicrrupted silL The vertical 
incmon gives an insignificant scar which on the i\^holc heals somewhat better 
than docs the semicircular one It is particularly desirable for those patients 
with a separation of die recti ivhen the operator may urant to extend the 
wound upuTird for repair of the diastasis 



fTf ig^~Abcve Photognphs of umbilical bemu In a three year-old boy Below Photo- 
6r*ph after hemloirhaphy with InoiIoQ which Uei In the umblllatl folds. 

Retulti of Treatment— At the Childrens Hospital more than 1500 um 
1 cal hernias have been observed during the nventy five year period from 
through 1939 Most of these were the primary reason for admission 
to e outpatient department or the house scrv7ce others were insignificant 
^ were discoi'crcd during routine examination for some other condition 
y o the smaller hernias m babies were cured by strapping Out of the 
operated upon, and three recurrences have been 
j death which occurred on the fourth postoperative 

t“y trom pneumoma. 
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CHAPTER XXVI 1 


COKOEinTAL HERNIA OF THE DIAPHRAGM 

In a book on abdominal nirgcry of infancy and childliood it is appro- 
priate to include a consideration of congenital diaphragmatic bemia bccauie 
this defect on be treated best by a transabdominal operation Diaplirat, 
raiDc hernia is a not uncommon lesion in the newly bom It can be easil) 
detected by physical examination and roentgenologic study It can be satis 
facionly and permanently cured by properly executed surgical procedures 
The recovery of eleven of the last thirteen patients we have treated indicates 
that diaphragmatic defects can be successfully repaired in babies in spite o( 
the previously reported high mortality rates. 

An extensive literature has accumulated on tlie general subject o( 
diaphragmatic hernia but rclattvcly little attention lias been paid to the 
condiaon as it occun in the fint feiv weeks or months of life Dunng tliesc 
age penods the therapeutic problems pertaining to such defects are quite 
different from those encountered in older children or adults. U is therefore 
impossible to employ the same surgical measures which have proved to be 
so effective in repair of acquired (traumatic) diaphragmauc hernia of 
adults Vanous autiion have stressed the fact that congenital diaphragmatic 
hernia u a lenous lesion ivhich menaces the life of the individual In igti 
Hedblom* reviewed the literature and found that 75 per cent of patients 
with the congenital form died before the end of the first month In a revieiv 
of the literature up to 1940 we arc able to find but thirty-one cases treated 
by operation in the first year of life and in only seventeen of these did the 
paticnti survive To this list of operative cases may be added our oivn senes 
While the total number of surviv-ors is small certain pnnaplei are now 
formulated which should insure recovery of 85 to 90 per cent of these 
individuals. 

KKBKTOLOQT 

In the young embryo the thoraac and abdominal portions of the body 
cavity communicate freely ivith each other The lentral part of the diaph 
ragm u formed from the septum traniversum which separates the heart 
from the abdominal viscera. This septum u joined posteriorly by a proUf 
eration of mesodermal cells at the upper end of the dorsal mesentery to 
make a bridge across the celomic cavity from front to back but openings 
are left in both posterolateral parts of the diaphragm which are kno^vn as 
the pleuropcnioneal canals. These canab are later closed b) a double la\ 
cred membrane consming of pcntoncum on one side and pleura on the 
335 
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other. Striated muscle then develops between these two serous coats to com 
plete and strengthen the partition between the peritoneal and pleural 
cavities 

The formation of the diaphragm is sufficiently complicated so that 
there is little wonder that congenital defects aie apt to appear If arrest in 
development occurs early in embryonic life, the child is born (as is typical 
of most cases) ivith a free communication between a pleural cavity and the 
abdomen If arrest of development occurs after pleural and peritoneal mem- 
branes have closed the defect, but before the muscle has appeared, the child 
is born with a thin hernial sac which covers the upward protruding in- 
testines 

PATHOLOGY 

Congenital hernia may occur in one of three parts of the diaphragm 
(i) In either posterolateral portion, along the old pleuroperitoneal canal 



Fig igy — Dra^sing made at postmortem examination on a baby wth a left diapbrag 
malic hernia Four hours follows ing deluery the cliild died, after severe cyanosis and 
respirator)' distress Like most congenital diaphragmatic hemiae, there is no sac surround 
ing the extruded abdominal Msccra 

(the foramen of Boclidnlek) This is b) far the most common site Hernias 
appearing here are three or foiii times moie common on the left than on 



4 



Fig 198.— Method of repair of a left-aided hernia / Podtkra of abdominal Indslon. 
1 View on opening the abdomem The tmall fatcxtlDei, ipleem and portlom of the ftomach 
and colon ire hendated up into the left pleural cavity ^ Abdominal riicera withdrawn 
from the diaphrajmauc opening and palled out upon the abdominal wall A Adrenal 
^ kidney / Sketch of diaphragm ibowmg posterolateral position of iBe hemlal opening 
t Denuding the edges of the hernial nng 6 Approximation of the diaphragmatfc edges 
with mattress sutures of silk. 7 aocire of peritoneal edges with Interrupted illk sutures. 

sss 
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the right (2) At the esophageal hiatus (3) In the retrosternal aiea (the 
foramen of Morgagni) This is the least common site. 

Hernias ivliich appear at the esophageal hiatus always have a sac ivliicli 
partially limits the upward progression of abdominal viscera Hernias at 
the foramen of Morgagni may or may not possess a sac Hernias at the 
foramen of Bochdalek possess a sac in only about 10 per cent of the cases, 
whereas the remaining 90 per cent have no such covering 

When a posterolateral hernia has a sac, its superior border may ex- 
tend into the superior third of the pleural cavity (Fig 206) When no sac 
IS present, the affected pleural cavity is filled with collapsed lung, most of 
the intestines, the major portion of the stomach and colon, and either the 
spleen or liver, according to the side of the defect (Figs. 201 and 202) . The 
great displacement of viscera in these cases is facilitated by a rudimentary 
attachment of the mesentery to the posterior abdominal wall. It is exceed- 
ingly rare to find adhesions between these viscera and the mtrathoracic sur- 
faces— a situation which is quite dijfferent from that found m acquired 
(traumatic) hernia The prenatal displacement of abdominal viscera into 
the chest implies that they have "forfeited their right of domicile” and 
accordingly the peritoneal cavity is smaller than normal 

CLINICAL FINDINGS 

Symptoms.— Diaphragmatic hernia may give findings referable to the 
respiratory, circulatory, or digestive systems, and the severity of symptoms 
depends upon the number of abdominal viscera which are displaced into 
the thorax A neivly born infant who exhibits cyanosis, dyspnea, or vomit- 
ing, should be studied with diaphragmatic hernia in mind 

Cyanosis may be evident immediately after delivery It may be transi- 
ent and may appear only during nursing or crying, but in some cases it is 
so severe that constant use of an oxygen tent is necessary to sustain life It 
can be occasionally relieved by turning the baby so that the side of the her- 
nia IS downward In this position the mediastinum falls toward tlie affected 
side and gives better expansion of the other lung 

Vomiting may be only occasional, or it may follow most of the feedings 
In patients who survive for a month or two, it is common to find poor 
weight gain and even weight loss 

Physical Examination.- On physical examination, respiratory and pulse 
rates are found to be increased By inspection the affected side of the chest 
IS seen to move less than the normal side Percussion of the chest on the side 
of the hernia may give a dull or tympanitic note, depending upon which 
viscera are residing in the pleural cavity and whether the trapped intestines 
contain fluid or air The heart is displaced away from the affected side By 
auscultation the breath sounds arc distant or absent If intestinal gurgles 
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arc heard imtead of breath »ounda the correct diagnosis should be suspeaed 
at once. When the major part of the alimentary tract is m the thorax t>-m 
pany is lacking on abdominal percussion and the abdomen is scaphoid 

ROEITTGErrOLOOIC EIAHmATION 

Roentgenologic studies quickly confirm the diagnosis and afford a 
rough method of estimating is hat abdominal iTSCcra are herniated into the 
pleural cavity Film or fluoroscopic examination ssnthout the use of con 
tiast media rviU usually gisc all the information that is required Feeding 
of banum increases the chances of vomiting and aspiration pneumonia If 
a contrastmg mixture is emplo^Td it should be quite thm 

The ch 6 st findings may be \ cry buarre. The unaffected side has a 
poorly expanded lung betause the mediastinum and heart arc shifted in 
thu direction The affected pleural caxity contains viscera s\hich arc con 
tmuous wth those of the abdomen Thus a h\cr or stomach shadon may 
extend abo\e and bdov, a IcstI where die diaphragm should be or else the 
colon can be traced from the abdomen into the chest. If a hernial sac is 
present, some lung tissue on be seen in the upper part of the chest and 
the mieitines voll not extend the entire 'vay up to the apex (Fig 206) If 
hoTs'oer there is no hernial sac, abdominal vtscera can seen to the very 
top of the pleural cavity (Figs 101 and aot) 

It u important to emphasize that examination of the gastro-intestincl 
tract with banum should be omitted if possible. This is rarely necessary to 
establish the diagnosis and while it is interesting to determine accurately 
what viscera arc m the chest and what is the position and size of the di 
aphragmatic defect such informaaon has hide practical ^■alue. It does not 
alter the operative approach or procedure and the obtaimng of such data 
may be dangerous for the bab) The only cases m ivhich banum studies 
arc advisable are those inth a hernia at the esophageal hiatus. In such pa 
tients it IS important to knoi\ the length of the esophagus and size of the 
diaphragmauc opemng when one is coosidenng the desirabihty of surgical 
treatment. 

TREATICEITT 

Importance of Immediate Operation.— There can be no question that 
surgery u the treatment of choice in all these pauents except the occasional 
ones ivjth a small esophageal hernia. There is suffiaent cMdence from our 
own failures and from the literature to show the futility of expectant or 
medical measures The general condiuon of the paUent may be temporarily 
improved thereby but no endunng imprcATmeni can be expeaed and the 
mU irc great The pohey o£ rvaiong unul the child is older and stronger 
IS responsible for the loss of a great matt) hses nhich might be sated by an 
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early operation We are convinced that operation should be undertaken as 
soon as the diagnosis is made. 

On a theoretical basis, an operation performed m the first foity-eighi 
hours of life is very advantageous, and ive have had the opportunity of 
proving this in tivo cases It is our experience that infants in the first forty- 
eight hours of life stand major surgical procedures extremely ivell— m fact, 
far better than they do at the end of a week or ten days. Within the first 
tivo days the operator has the added advantage of dealing with an intestine 


r- 



Fig 199 — Plioiograph of a postmortem speamen from a newly bom clnld who died 
uith a nght-sided diaphragmatic hernia The liver has a deep fissure where it protrudes 
through the diaphragmatic opening 

D, Diaphragm L, Liver 

H, Heart P, Probe through the Diaphragmatic 

7, Intestine Defect 

5, Stomach 

which is not yet distended This can easily make the difference between die 
possibility or impossibility of replacing intestines into the abdominal cavity 
Preoperative Measures —Tlie preoperative treatment should be directed 
toward attainment of proper hydration and toward deflation of the alimen 
tar^' tract. This latter can be accomplished by enemata, by gastric suction, 
and by plaang die infant in a tent with go to 95 per cent o\)gen 

Anesthesia.— The anesthetic of choice is cycloJ}roj}a 7 ic. It is justifiable 
to assume the slight risk of explosion which its use entails, because it gives 
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d gascoua mixture wth a maximum content of oxygen Thu u highly un 
portant for a baby i^hosc rapiratory apparatus is so seriously handicapped 
and It also faahtatc* tlic operation by decreasing the respiratory excursions 
of the chest and diaphragm 

Whatever anestheUe u employed there must alivays be provuion for 
giving poiitruc*pfeuure anesthum if the need should arise Ochsner^* and 
others have pointed out that some humans have an anterior rncdiastinal 
communication bctiveen the tivo pleural cavities. Hence the opening of 
one pleural cavity to atmospheric pressure will permit both lungs to col 
lapse if positue pressure cannot be supplied by the anestlicsia machine 
U IS not necessary or desirable to use an intratracheal catheter because a 
positive pressure anestlicsia can be easily given through a tightly fitting face 
mask. The small respiratory exchange of a baby will not produce a flow of 
gas through the liugc and long rubber tubes which conned the face mask 
to the flap-val\e chamber of the average g^i* machine. It u therefore neces- 
sary to have an attachment fucli as that shown m Fig *04 whereby the 
vxla lime chamber u brouglit close to tJie infants face mask With this 
closed apparatus the single tube has only a one way flow and brings oxygen 
or cyclopropane from the gas machine 

Prellmliujy Cnuhing of Phrenic Refre— It is not essentia] but it u de 
iirable for three reasons, to paralyie the phrenic nerve temporarily on the 
affected side before proceeding with operative repair of the diaphragm 
(1) It IS easier to work on the diaphragm if it is at rest, (s) A high and 
relaxed diaphragm will give more room in the abdominal cavicy for the 
mteitinei (3) A resting diaphragm ivtll puH less on lU suture hnc and will 
promote healing In one of our eases the phrenic nerve ivai crushed at an 
imtial operation with the intention of performing the herniorrhaphy four 
or five days later but the infant died before that time It is therefore our 
present practice to crush the phrenic nerve through a sinall transverse in 
asion above the clavicle and then immediately proceed ivith the repair of 
the hernia. This crushing wth a hemostat paralyzes the diaphragm for five 
or fix weeks. 

Technic of Operattre Repair Approach —The thoraac ap- 
proach u probably the best one for exposure and treatment of diaphrag 
matic hcmias in the adult, but the abdominal approach is far nipenor m 
babies and young children In infants the problem of adhesions betivecn 
intestines and pleural itructures 11 extremely rare- In the absence of ad 
ficsioni It is much easier to pull the abdominal contents out of the chest 
from belov. than it is to push them doivn from above In fact in most in 
fant cases it v,x)uld be impossible to reduce the hernia through a thoraac 
woui^ because the abdominal cavity is too small to receive all of lU viscera. 

The abdominal incision may be a \crucal one through the rcaus mus- 
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Fig 200— Operamc reduction and repair of a nght diaphragmatic hernia by a 
transabdominal approach i, Onentation sketch showing position of the \asccra in tlu: 
abdominal and right pleural cavities Half of the liver is above the diaphragm H, 
Heart, L, Left lung 2, Lateral sketch showing position of the liver in the pleural cavity 
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clc on the affected tide or clie a subcostal one— either gives a satisfactory 
exposure We have used the rectus tncision (Figs 198 and 200J as it de 
itroyt less of the nerve supply to the abdominal ivall 

Withdrawal of Abdominal Viscera from Thorax— After the perito- 
neum IS opened one may see at once what viscera arc m the peritoneal 
cavity and deduce of course what is in the thorax. A blunt instrument or 
a rubber catheter is introduced through the hernial nng so that air can 
enter the thorax. If this is not done the intestines iviU be sucked back into 
the chest as fast as the operator pulls them out. After the abdominal vis- 
cera are ivithdraivn from the thorax they are placed outside of the abdom 
inal wall where they are wrapf>cd in ivarm moist game 



Fig toi — Roentgenogromi of a baby with left diaphragmatic hernia (Case 8 Table 54) 
L^t Preoperaurt film. Right Fflm four weeki after operanoii. 


If the hcmial nng is small it iviU be found easier to mthdraw the 
abdominal viscera if a definite procedure 11 foUenved. For example in a 
left sided henua the stomach u fint brought doivn, then the small intes- 
tine then the cecum ascendmg and transverse colon and finally the splenic 
flexure and spleen In dcahng ivith a nght^ided hernia when the hver is 
partly or wholly m the pleural cavity attempts should not be made to 
withdraw this most antenor and presentmg organ first, for it ivrll be found 


In front of the inteitlnei. y Starting reduction by •withdrawing loop* of rmill Intestine*. 
4 SmaU intestine* deUrered, colon being pulled out. 5 Rnger pawed up Into the pleura] 
carity to engage ar>d withdraw the thoradc portion of the lirer 6 lircr entirely wuh- 
t^wn Md hcmjil opening completely exposed. K kidney Withdrawal of the Urer 
^Id ^ eft until the lajt part of the reduction DUphragmauc defea b repaired a* 
LUmtiated in Fig 198 ' 
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that there is insufficient room to pull the liver down rvithout damaging it. 
In these cases it is essential to withdraw the intestines first, then the colon, 
and finally the liver. 

Suture of Hernial Opening —The next step in the operation consists of 
denuding the edge of the hernial ring of serous membrane, and approximat- 



Fig 202 —Roentgenograms of eleven-day-old infant with nght-sided herma (Case 6, Table 
34) Left, Preoperauve film Right, Film taken three weeks after operauon 


i 


i 


Fig 203 —Roentgenograms showing rapid postoperative expansion of lung w'hen 
patient is placed in a tent witli 90 to 95 per cent oxygen Left, Film taken at completion 
of operation for left diaphragmatic hernia There is an extensive left pneumothorax 
Right, Film taken fi\e days later, showing complete expansion of lung 

ing tlie muscle edges with a row of mattress sutures of silk A second row 
of interrupted sutures closes the peritoneal layer. 

Replacement of Abdominal Vtsceia and Closure of Wound —The ab- 
dominal viscera-which had been kept out on the abdominal wall dining 
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the herniorrhaphy— arc noiv replaced into the peritoneal cavity and the ab- 
dominal wound u dosed in layers it there u not too much tension Often 
time* the abdomen i* poorly developed became it ha* never contained all 
oE iti vucera and hence the operator ha* great difficulty m finding room 
for the mtcftme* and others organs This might seem to be an insuperable 
problem but it can be met by undercutting the ikin to allow it to slide 
and then doting only the mbcutancou* fascia and skin (Fig S05) This of 
course leave* an incisioncl herrua, but this can be repaired five or nx days 



Fig »o4s— Above »nd 10 the nght i» a typical coonecring tyttem and canhter wblch 
li med for adults. Below is a mudicr system wfalcb has been found satisfactory for adminis' 
tration of cyclopropane to babies. The container (C) b filled with scxla 1 ?mf, The mbe 
bnngi oxygen and cyclopropane from the gas-cnixiQg machine. 

later when the abdominal ivall ha* been »uffiaentlv stretched and before the 
cutaneoui ititchc* have cut through This plan 1* superior to prolonged 
efforts at dosmg the abdommal wall in the usual layers if tiu* latter must 
be done under great tension because (i) it u far leu shocking* (*) it 
avoid* placmg undue strain on the diaph^gmatic suture hne and (5) it 
avoid* pressure embarrasiracnt of the respiratory alimentary and arcu 
latory syitemi, 

Satufactory dojure of the abdominal waU is the most perplexing step 
in treatment of a congenital dutphntgniauc hernia In the first part of our 
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operative series, the abdominal wound was always closed in layers in spite 
of the resulting high intraperitoneal tension With this policy, deaths were 
frequent because upward pressure on the diaphragm led to respiratory dis- 
tress or else compression of the inferior vena cava interfered with the proper 
circulation of blood The conclusion is obvious, that it is wrong to approx- 
imate the peritoneum, rectus muscles, and rectus fasciae unless these layers 
can be brought together without tension With these considerations m mind 
we now close the abdominal wall in the difficult cases by only approximating 
the subcutaneous fascia and skin In five or six days this wound is reopened 



Fig 205 —Satisfactory method of two-stage closure of the abdominal wound when 
there is such tension that the muscles and peritoneum cannot be approximated i. Wide 
undermining of the skin flaps 2, Closure of the subcutaneous fascia and skin, with the 
muscles and peritoneum left separated This produces a slightly bulging hernia which 
must be adequately supported with a stenle dressing and adhesive tape 5, At secondary 
operation five or six days later the abdominal wall has stretched so that all layers can now 
be closed Postoperative photograph of a baby (Case 8) showing satisfactory condition 
of the abdominal tvall after a two stage repair 


and a careful suture of all layers is done During tins interval, the infant 
has largely recovered from the first operation, the abdominal wall has suf- 
ficiently stretched to allow adequate closure and tlie dangeis of evisceration 
have not yet appeared In eveiy case, this delayed, two-stage closure of the 
abdomen has been satisfactory 

Treatment of Patients with True Hernial Sacs —Patients with a true 
hernial sac can also be treated satisfactorily by a hansabdominal approach 
After the sac has been emptied of its contents a small incision is made in it 
to allow air to enter the pleural cavity After this has been done the sac 
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can be dcbvcrcd into the abdomen and the margin of the diaphragm muscle 
defined. The sac is then completely exased so that denuded muscle shows 
all the wav around the edge of the hemial nng The defect u notv closed 
with nvo rotvs of silk sutures as already described for cases having no sac. 
(See Tig 198) 



Fig 106 -Roencgcnogrami hocn ■ tno-ycar-old girl with left sided hernia which had 
i ac (outlined by am>wi) Above Banum meal outline* the jQ\irited itomach within the 
«c, and t banmn enema ihowi reUilon of the colon to thii. Belov Film after diaphrag 
made herniorrhaphy 

Treatmmt ol E»phjiiMl H 1 »U 1 H«rnlai,-IndividuaU with MOphagcal 
hiatal hmuai (Fig lofj ihould be operated upon only if there arc impor 
taut lymptomj luch a> recurrent lower thoraac or epigajtnc pain gastric 
or intaunal obstrucuon at tile hernial nng or sufficient conimction of the 
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Stomach by the hernial ring to cause mucosal ulceration and severe bleeding. 
It IS frequently difficult or even impossible to repair esophageal hiatal her- 
nias if the esophagus is congenitally short and will not permit replacement 
of the entire stomach into the abdomen. If there is a short esophagus and a 
part of the stomach lies above the level of the diaphragm, a row of sutures 
can be placed to anchor the hernial ring to the adjacent gastric serosa. 
These will prevent other abdominal viscera from prolapsing upward into 
the hernial sac. Hiatal hernias may be approached through an abdominal 
or a thoracic transpleural incision. The latter gives an admirable exposure 
and is preferable if much dissection and freeing of the esophagus is an- 
ticipated 



Fig 207 —Roentgenogram from a nine-month-old boy with hernia at the esophageal 
hiatus Lower portion of the short esophagus and adjacent fundus are indicated with ink 
lines Circle indicates position of the diaphragmatic opening Patient subsequently oper- 
ated upon with a transthoracic approach, the major portion of the stomach was replaced 
m the abdomen and the hernial sac was plicated 

Postoperative Care.— The postoperative care of these patients is impor- 
tant A blood transfusion should be given at the end of the operation This 
should be large enough to replace any blood which has been lost, and to 
control any bleeding tendency which might exist It should be small enough 
to avoid any risk of embarrassing the right side of the heart, which is a 
very real danger in these individuals For four or five days the infant is 
placed in an oxygen tent with go to 95 per cent oxygen, for three reasons: 

(1) to make breathing less labored, (2) to keep the intestine deflated, (3) 
to remove quickly any room air which might have been trapped in the 
pleural cavity. Feedings are regulated so that a proper water balance is 
maintained, but little attempt should be made to fulfill the caloric require 




CONGENITAL HERNIA OF THE DIAPHRAGM 547 

mcnti for the first few diyj If sufflacnt Quids cannot be given by mouth 
ihev arc iupplcmcntcd by parenteral routes- 

RK5irLT8 or TSSATlCEirr 

In 1936 Orr and Neff^* collected seventeen case* of diaphragmauc her 
nu from the htcrature including one of their own which had been oper 
ated on m the fir« year of life with nine sutressful results A partial rcvieiv 
of the literature now reveals fourteen additional operative cases ivith eight 
ntisfaaorv results.*- 1 *- it it 

TABLE S4 

Dau. ncH CaniiMJr ■ Cutt or Stposmruuj Tuato DiApsBAtatAtio HisnA 





A triMthimh 'vu • 


d k Cm «. 


*u h aU tb* ed>^ ■ 


At the Children t Hospital there have been tircnty-eight patients mth 
ihaphragmatic hernia m infancy or early childhood, nineteen of whom have 
been operated on and mne of whom had no operation. Of the nine subjects 
mthont op^tion. five have died, three cannot be traced, and one is alive 
la« child has a hernia at the esophageal hiatus die apparenUy has a 
diott emphagm and a portion of her stomach u above thrievel of the 
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diaphragm Her only symptoms are recurring bleeding from the gastro 
intestinal tract (positive benzidine tests on the stools) and a consequent 
anemia which requires continued administration of iron to maintain the 
red blood count at a normal level Of the nineteen patients who have been 
operated on, twelve have recovered Improvement in handling of these cases 
IS shown by the fact that there have been eleven recoveries in the last thir- 
teen patients operated upon— a survival of 85 per cent 

It should be again strongly emphasized that in the last ten years a 
change from a 75 per cent mortality in infants with congenital hernias, as 
estimated by Hedblom,^ to an 85 per cent recovery has taken place The 
mam factors bringing about this change are' resorting to operation m the 
first few days of life, the two-stage closure of the abdominal wall, improved 
surgical technic, and better preoperative and postoperative caie 
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CHAPTER XXVIII 
HfTRA ABDOMINAL HERNIA 

Site*.— Concealed or intra abdominal henna u one of the rarer causes 
of acute mtcatinal obstruction The sites at which these arc bkely to occur 
arc indicated m Fig 208 Hemiauon through the foramen of Wtnslow or 
through preformed openings m the 6rtxid ligament and omentum deserves 
only passing mentiom Congenital rents may appear in any part of the 
mesentery particularly in that of the terminal tleum and through such 
holes loops of smnll intesQne can pass and become incarcerated- Indeed 
thu IS the most common mtra abdominal hernia m the childhood penod. 
A similar but much rarer opening is found m the ascending mesocolon, 
which leads m behind the cecum or ascending colon Finally there arc 
paraduodenal hernias the orifices of which are situated just below the 
ligament of Treitz- 

PaiadoodeasI (Mecenterlcoparlettl) Pathology —A. considerable 

literature has accumulated regarding paraduodenal or mescntencopan 
etal hernia— an escape of intesanei through a small posterior opening 
to gam access to the space behmd the mesentery or behind the descending 
mesocolon As the midgut rotates m fetal life the mesentery becomes fused 
to the posterior abdominal structures from the ligament of Trata down 
ward and outivard toward the nght Uiac fossa This process of attachment 
may be complete except for a small rone just below the junction of duode 
num and jejunum where the former emerges from its retroperitoneal poti 
non- The pocket thus formed may extend to the nght behmd the mesentery 
behind the aiceudmg colon or up behind the transverse mesocolon Con 
vcnely the pocket may extend to the left behind the descending mesocolon 
and descending colon- "When mtestmes enter these uvo spaces the resultmg 
lesions arc called respectively nght and left mescntencopanetal (para 
duodenal) herma Only a loop or two may be caught in these hernias or 
the major part of the small mtcstmc may be confined wthm them- 

Etiology —It ivas formerly thought that these lesions were acquired and 
that the saa were produced by mtesdnes foremg their ivay into some small 
recess or mdenuuon below the ligament of Trcitz. Such a theory u scarcely 
pbusible because there is miuffiacnt differential pressure wthm the con 
fines of the abdominal iralU to allow such a dusecnon to take place The 
more recent studies rather conclusively support the vieiv that these poucha 
arc alv,*a)S congenital m ongm and that they result from an incomplete 
posterior fixation of the mesentery and mesocolon This congeniul theorr 
549 
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is not Vitiated by the fact that when intestines once enter such a sac they 
can accumulate increasing amounts of fluid and gas and can thereby distend 
a small preexisting sac into one of considerable proportions 

Anatomic Considerations —Mtsentericoip20Liet2L\ herma on tlie left is 
about three times as common as that on the right. The left-sided hernia has 



Fig 208 —Sites of intra-abdominal hernias 1, Left mesentencoparietal (paraduodenal) 
herma Opening below and to left of duodenojejunal junction leads behind descending 
mesocolon and descending colon 2, Right mesentencoparietal (paraduodenal) hernia 
Opening below and to nght of duodenojejunal junction leads behind mesentery and 
possibly behind ascending colon 3, Defect in mesentery, which is most common in mes- 
entery of terminal ileum 4, Hernia into ascending mesocolon Intestines can get in be- 
hind the ascending colon 5, Defect in omentum 6, Defect in broad ligament 7, Hernia- 
tion through the foramen of Winslow into tlie lesser pentoneal cavity. 

Nos 5, 6, and 7 are surgical cunosities Nos 1, 2, 3, and 4 are uncommon, but yet 
important enough for the surgeon to be familiar with, because they may be unexpectedly 
met at the operating table No 3 is the most common type of internal hernia (except for 
diaphragmatic hernia) in childhood 

a mass lying largely to the left of the vertebral column and an orifice facing 
toward the right Around the inferior and anterior border of this opening 
are the inferior mesenteric artery and vein, an anatomic fact which pre- 
cludes slitting of the constricting ring in the surgical reduction of the Iiernia. 
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The nght mcsentencopanetal henna has a mass lying largely to the nght 
of the vertebral column and an onfice faang to the left, la or near the 
anterior border of the constricting nng arc the tupmor mcjentenc arierj 
and xfein structures which must be carefully protected during reduction of 
the herma* The locauons of these arteries and veins are important for two 
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Fig tog— Formi of the more common intra-ibdomlnjJ benuju. i L«ft m 4 t*ntm 
eof>*Tu{aI hernia The inferior mcteateric artery ind the inJenor moenlenc vein cotme 
■long the neck of the nq hence the neck emnnot be cut when the hernia ii being redoced, 
1 Right mtienlmcoparulal herrua The »uperioT mesenteric artery and rein cotme 
the on£ce of the aac, » the neck cannot be alft to reduce the hemia. Mesenteru hrmia 
with mtesDQc prolipiing throngh the defect. 4, Htrma >nJo axcendmg m<ioco/on with 
inte»dne> prolapted m behind colon. 

reasons First stretching of the hcmial nng by entrapped vuccra may com 
preu the blood vessels and bring about extensive inaction of intestine or 
colon Second although it is permissible for the surgeon to open the pre 
scncing less vascular dome of a hcmial sac to release tension brforc pulling 
mtesnnes out of the hernial onficc in no case should he continue the in 
cuion close enough to ihe on&ce to oidangcr these vessels. 
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Symptoms of Intra-abdominal Hernia.— The symptoms of all forms of 
mtra-abdominal hernia are primarily those of intestinal obstruction. Nausea 
and vomiting combined with diminishing passage of flatus and stools are the 
rule; severe abdominal pain is observed in most cases Pam may be inter- 
mittent and referred to the umbilicus, or it may be more continuous and 
maximal in other regions If the intestine or colon has been infaicted below 
the obstructed segment, variable amounts of blood appear in tlie stool. In 
one of our patients this was the outstanding symptom The history may in- 
clude previous minor episodes of vomiting or pain, presumably related to 
temporary bouts of incarceration which were spontaneously relieved 

Physical Findings.— The physical findings are those of an acutely and 
seriously ill patient. Vomiting, dehydration, and abdominal tenderness are 
usually observed A localized mass can often be felt, corresponding to the 
entrapped group of intestines, though dilatation of intestine above the point 
of obstruction may be sufficient to make abdominal palpation unsatisfac- 
tory Increased peristalsis and borborygmi may be heard The pulse is 
elevated The white blood count is apt to be raised, particularly if infarc- 
tion is present 

Roentgenologic examination of the abdomen in some cases gives val- 
uable aid in suggesting the diagnosis Dilated intestine appears above the 
obstructed point, or (in the mesentericoparietal type of hernia) a group of 
intestines may appear to be crowded into and encapsulated in one section 
of the abdomen, while the remainder of the abdomen is more or less empty. 

Treatment.— It is almost impossible to establish the correct diagnosis in 
these patients before operation Indeed, it is not necessary to do more than 
make a diagnosis of acute intestinal obstruction and to explore the abdomen 
on this basis It is important, however, to be familiar with the types of 
hernia which have been discussed, because this knoivledge will enable the 
operator to recognize more quickly the pathology at hand and to institute 
the proper therapeutic measures without delay Reduction can be effected 
m most cases with little difficulty, but resection will be necessary when the 
delivered intestine is not viable 

Results of Treatment.- Our familiarity ivith these lesions in children is 
limited to seven cases which ivere of the folloiving types mesenteric defect 
hernia, three (with one death) , ascending mesocolic hernia, one, right mes- 
entericoparietal hernia, two, left mesentericoparietal hernia, one (died) . 
Both of the fatalities ivere in children ivith extensive intestinal gangrene, 
who died m shock 
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CHAPTER XXIX 


INGUINAL HERNIA 

Inguinal hernia in the child is almost invariably of the indirect type 
and represents a persistence of the fetal condition in which the peritoneum 
has an outpocketing along the inguinal canal. In embryonic life the testis 
develops high on the posterior wall of the abdomen, whence it gradually 
descends to its final resting place in the scrotum This migration is appar- 
ently initiated and facilitated in some poorly understood way by the guber- 
naculurrij a mass of tissue containing smooth muscle which is attached to 
the lower pole of the testicle 

Before the testis enters the inguinal canal, the processus vaginalis pro- 
jects doAvn from the peritoneum through the various muscle and fascial 
planes but still retains a communication with the general peritoneal cavity. 
The fully descended testicle comes to rest alongside of this sac, the lower- 
most bit of which IS pinched oflE to form the ensheatlnng tunica vaginalis 
The upper part of the processus vaginalis normally atrophies, but if it does 
not do so the sac remains as a congenital indirect inguinal hernia If the 
entire processus vaginalis remains patent, then the resulting hernia extends 
doivnward as far as the lower tip of the testicle 

The right testicle descends at a somewhat later date than does the left, 
and accordingly the right processus vaginalis is closed off at a later time 
than IS the left one This delayed senes of events— when accentuated— prob- 
ably accounts for the greater frequency of congenital indirect inguinal her- 
nia on the right 

In the female, the processus vaginalis develops in a similar manner and 
can persist into postnatal life The hernial sac is contiguous with the round 
ligament of the uterus 

SYMPTOMS 

A hernia is frequently discovered at or shortly after birth, and indeed 
some of the largest scrotal variety are found during the neonatal period 
The majority, however, are first noticed during the second or third month 
when the child becomes stronger and straining or crying forces intestines 
down into the persisting sac 

Size and Contents of Inguinal Hernias —The bulge may be small and 
appear at the internal ring, or it may be elongated and extend through the 
entire canal. Less often, the mass fills the scrotum on the involved side 
The size of the swelling depends upon the dimensions of the sac and the 
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degree to which it u distended. In a neglected case the hernia has a tend 
cncy to become progressively larger and permit more and more vuccra to 
enter it Most hernias contam only loops of small intestine. In babies the 
omentum is usually quite short and cannot reach this far but in older chil 
drcn it occasionally projects out through the internal ring A fallopian tube 
or ovary and rarely the appendix may prolapse into the sac. 

Sabjectire Symptom*.-VaTying degrees of discomfort arc observed ac 
cordmg to the tenseness ivith which structures are crowded mio the con 
itnctcd space. Some children show little concern and have surprisingly little 
disturbance Others arc quite fretful have a loss of appetite and gam ivcight 
poorly In the majority of cases the existence of the swelling is the only 
complaint. The hernial sac is usually large enough to permit easy mgress 
and egress of mtestmal loops the mass therefore appears frequently and is 
easily reduced by local pressure or by assuming a recumbent position. About 
6o per cent of ingmnal hernias are right-sided, *o per cent bilateral and to 
per cent left-side^ Ninety per cent of all hernias appear m males- 

Incarcerstod HemU,— Incarcerauon occurs wih considerable frequency 
m childhood. Thorndike and Ferguson* made a recent study of these cases 
at the Children i Hospital In one decade io6 patients with incarcerated or 
strangulated hernias were treated and during the same penod 1740 indi 
viduali were operated upon for inguinal hernia making an inadence of 
6 per cent for this complication In approximately 30 per cent of these dul 
dren an inguinal hemu had not been recognized pnor to the time of 
incarceration. 

When incarceration occun the local sivclhng is quite painful and the 
baby or child ihoivi evidence of intense discomfort or agony Reflex vomit 
ing IS common and indeed all the major symptoms of obstruction may 
appear if mtcstmc is caught for several hours, Incarcerauon is most frequent 
m the first six months of life (Fig aia) it becomes less common after the 
second year and is relauvcly rare after the fifth or sixth year About 80 per 
cent of incarcerated hennas arc on the right and 95 per cent arc in males. 

PHYSICAL Furorwos 

The examination for an inguinal hernia must be quite different from 
that which u rouunely employed m the adulL It is useless to invert the 
scrouim -with a finger in the hope of fcclmg the hernial sac or to poke a 
finger up up through the external nng Such manipulauons arc very dis- 
turbmg to a child and important Informauon is seldom gamed m this way 
If the confidence and cooperauon of the child arc not first obtained the 
ensuing palpation on a squirming or kicking subjea may be worthless. 

Ia»pettioii,-Ei-crythmg possible should be learned from mspecUon be 
fore the pauent is touched. The appearance and regression of an inguinal 
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swelling during coughing or straining may be all that is required to make 
the diagnosis The child should be permitted to stand up, i£ he so desires, 
for the erect position may produce sufficient intra-abdominal pressure to 
bring on the inguinal bulge When a hernial mass is found, gentle pressure 
should be exerted on it from below upward to see if it can be reduced 
When the lump is reducible, other local lesions such as inguinal adenitis, 
suppurative iliac adenitis, and hydrocele of the cord are at once ruled out. 

Light Touch Palpation.— Often there is a good history of recurrent swell- 
ing but an inguinal mass is not apparent during the examination. In 
such cases a great deal can be learned by laying a single finger (preferably 
the middle one) over the inguinal structures (Fig 210) and then lightly 



Fig 210— Method of examining a child with a suspected inguinal hemia The middle 
finger rests hghtly over the canal and is rubbed gently from side to side in the direcuon 
of and within the limits of the arrows If the canal contains a hernial sac, an increased 
thickness can be felt 

rubbing from side to side This will not disturb the child and yet a good 
estimate can be gained of the thickness of the tissue within the canal When 
compared to the normal, the side with a hernia is found to be slightly 
thicker even though the hernial sac is empty There is often imparted to 
the finger a sensation similar to that obtained by rustling together two sur- 
faces of silk With a little experience this simple examination will be found 
to be very valuable. 

Incarcerated Hernia —When a hernia is incarcerated, a flattened or elon 
gated mass can be felt along the inguinal canal which usually does not ex- 
tend beyond the external ring, though in some cases it may fill the scrotum 
on the same side This is quite tender, the subcutaneous tissues are edem- 
atous; the child is very fretful If the incaiceration has been of some stand 
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mg vomiting abdominal dutcntion borborygmi and mtejtinal patterning 
niay give evidence of inteatinal obstruction. 

XSEATIfENT 

Spontaiwoui Cure— Parents often inquire about tlie possibility of a 
spontaneous cure if no therapy is instituted. There can be little argument 
about the faa that obliteration of the processus vagmalu (which should 
have been completed m late fetal life) can contmue into the first months 
of postnatal cjostcnce but a namral closure is a rare cxcepuon and not the 
rule. This process of atrophy has been observed late as five or six montlii 
It can be encouraged by avoiding constipation crying, coughing or othei 
condiDons which raise the intra abdominal pressure and thereby tend to 
dilate the sac. It can also be aided by applying some form of cxtcinal sup 
port which wU constantly give light pressure over the inguinal region For 
this purpose a yam tnui serves admirably and is die only satisfactory form 
of truss for infants. The essential aim of these measures is to keep die sac 
collapsed so that its ivalls can coalesce If a henua is found after six months 
of age almost no hope for a natural cure should be entertained 

Injection Troatanent-— Dunng recent yean die injection treatment of 
hernias has been enthusiasucally supported m some clinia To this form 
of therapy m chddhood we are unalterably opposed. Without doubt, scleros- 
ing fluid can cause a reacuon which induces fibrosis and obliteration of the 
sac but It IS difficult to accorapluh this ivithout extensive and possibly per 
raanent injury to the delicate spcrmapc vessels and vas deferens There is 
ao question that some henuas have been closed without deleterious effects 
on the surrounding structures but it is impossible to repeat these results 
uniformly m a large number of cases The percentage of cures certainly 
cannot compare with those obtained by die operative exposure and removal 
of the sac. Furthermore the repeated regional injections of irritating sub- 
stances arc more upsetting to a child than is a properly executed hemior 
rhaphy 

Use of Tmw*.— Treatment of an inguinal hernia in infancy and child 
hood therefore resolves itself into a choice between two method the con 
servauve applicauon of a truss or the more radical yet safe method of her 
niorrfaaphy Operauon can be pcrfomied at any drae and indeed many 
of OUT patients have been so treated a few weeks after birth However there 
IS some disadvantage in operating before a year and a half or two years of 
age because pnor to thu time the cord and the hernial sac are so delicate 
ihat the dissection requires a considerable amount of skill patience and 
care "With proper surgical tedmic and with adequate faalities m a well 
oTganued childrens hospital uhcrc contamination of the ivound by unne 
can be avoided, the reiulu of an early operation arc quite as good as those 
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swelling during coughing or straining may be all that is required to make 
the diagnosis. The child should be permitted to stand up, if he so desires, 
for the erect position may produce sufficient intra-abdominal pressure to 
bring on the inguinal bulge When a hernial mass is found, gentle pressure 
should be exerted on it from below upward to see if it can be reduced 
When the lump is reducible, other local lesions such as inguinal adenitis, 
suppurative iliac adenitis, and hydrocele of the cord are at once ruled out 
Light Touch Palpation.— Often there is a good history of recurrent swell- 
ing but an inguinal mass is not apparent during the examination In 
such cases a great deal can be learned by laying a single finger (preferably 
the middle one) over the inguinal structures (Fig 210) and then lightly 



Fig 210— Method of examining a child ivith a suspected inguinal hemia The middle 
finger rests lightly over the canal and is rubbed gently from side to side in the direcuon 
of and TOthin the limits of the arrows If the canal contains a hernial sac, an increased 
thickness can be felt. 

rubbing from side to side This will not disturb the child and yet a good 
estimate can be gained of the thickness of tlie tissue within the canal When 
compared to the normal, the side with a hernia is found to be slightly 
thicker even though the hernial sac is empty There is often imparted to 
the finger a sensation similar to that obtained by rustling together two sur- 
faces of silk With a little experience this simple examination will be found 
to be very valuable 

Incarcerated Hernia —When a hernia is incarcerated, a flattened or elon 
gated mass can be felt along tlie inguinal canal which usually does not ex- 
tend beyond the external ring, though in some cases it may fill the scrotum 
on tlie same side This is quite tender, the subcutaneous tissues are edem 
atous the child is very fretful If the incarceration has been of some stand 
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u reduced A finger u passed through one end of the vam loop and the tip 
of the finger is then placed over the mtemal inguinal nng (Fig 211) The 
free loop of pm u then passed medially and completely around the trunk 
JO that It can be threaded through the end where the finger is This will 
nuke a knot or lump directly over the internal nng The free end of the 
pm IS now turned downward along the inguinal canal and then between 
the legs SO that it can be ued up posteriorly to that portion which rum 
across the back- Such a truss can be easily and quickly applied. It gives firm 
but yielding pressiire over the canal and prevents intestines from entenng 
the henual sac. If the skin is powdered there u pracucally no c h a fin g This 
form of truss is cheap it can be ivashcd and when badly soiled it can be 
discarded 
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Fig tis —Age inadence of io6 chUdren wiih ujarcerated IngumaJ hemla. 


Operattre Treatment— The operative treatment of inguinal hernia may 
be of tivo forms English and Scottiih surgeons commonly use the Mitchell 
Bankej operation by which a 34 or ^4 inasion 11 made over the upper 
end of the canal the sac is pulled out and ligated at the mtemal nng and 
no attempt is made to repair the canal Thu simple operation u reported 
to be followed by a very low incidence of recurrences. Instead of resorting 
to thu mcomplete procedure we prefer a thorough removal of the sac and 
careful closure of the inguinal ranal 

Modified Fergujon OpenUion —The operauon which is best suited to 
children u some modification of the Ferguson techme. The Bassini type of 
operation vath traiuposmon of the cord, u not to be recommended because 
0 the danger of compreiimg the delicate ipennaDc vessels and bnngmg 
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at a later age It is usually more satisfactory for both doctor and parent 
to postpone the operation beyond the first year. For these reasons it has 
been our practice to apply a yarn truss for hernias in babies, and to con- 
tinue this until herniorrhaphy can be more easily done In some infants 
the hernia is so large that it is difficult to keep it reduced with a truss, and 
It is wiser to operate early, regardless of age 

Concerning the use of trusses, it is our opinion that rubber, spring, or 
leather appliances should be completely dispensed with They are usually 



Fig 2 u— Method of applying a yam truss for an inguinal hernia i, The hernia 
has been reduced and is held back with the finger, as shown a, The wool has been 
threaded through the first loop This makes a lump which is brought to rest over tlie 
internal nng 5, The yam presses down over the inguinal canal and is passed up over 
the buttock to be tied postenorly It must be tied in the mtdltne posteriorly to prevent 
slipping of the miss when the thigh is flexed 

irksome to a child and may do harm by placing too much picssuic on the 
spermatic cord 

The Yarn Truss —A most satisfactory support can be quickly and 
cheaply fashioned from ordinary soft, white knitting yarn A loop is pic- 
pared so that it is about 24 inches long and contains about fifteen strands 
of yam For older babies and young children the loop may be longei and 
thicker, its dimensions depend, of course, on the size of the patient To 
apply this truss the child is placed in a iccunibent position and the hernia 
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mauc cord jhould not be injured, because this wU often lead to atrophy 
of the tesucle "While the veins may appear numerous and large they should 
not be considered as a vancoccle and should never be excised. 

With care not to include the ilio-inguinal nerve m the sutures the 
canal u dosed by bnnging the external oblique fasaa and the internal 
oblique muscle to Poupart s ligament tvith one row of stitches The lov'rer 
flap of the external obhque is then overlapped from bclov'/ upivard and 
sutured with a second row of ititchcs. The subcutaneous fasaa and skin 
tre likcvdsc dosed ivith mternipted sDtehes and a small collodion dressing 
IS appbed The same operation is performed m tlic female except that the 
extcTTul nng is tightly dosed and the round bgament is anchored to 
Poupart I bgament to prevent duplaccment of the uterus. There is little 
question about the superior qualiucs of fine stlk as compared to catgut, 
for routine use m hemiorrhaphiei. 

Treatment of Incarcormted TTi gqtnal Hernia , — Conservalwe Measures —An 
mcarccratcd hernia should always ba\e a sufRaent trial of conservative 
therapy before operative measures arc resorted to If light pressure tvill not 
reduce the mass no forceful efforu should be made to accomplish this The 
child should be given an adequate dose of morphine to aboluh pain to 
mduce sleep and to relax the abdominal ivall The patient should then be 
placed on hu back m a bed the foot of which u elevated so that the mat 
tress IS incbned at an angle of about so degrees with the honzontal An 
ice bag placed over the scrotum and inguinal region inll help to reduce 
local edema. When this position has been maintain ed for an hour or two 
the mtestmes may spontaneously return to the abdomen or they inll do 
so when the fingers gently preu upon the mass With this imtnagcmcnt 
80 per cent of incarcerated inguinal hennas can be reduced mthout 
operatioii 

Conservative treatment should abvays be ined for three or four hours 
but not longer than this because of the danger of strangulating the entrapped 
intestine. Surgical reduction of an mcarccrated hernia 15 a diffi cult under 
taking m babies or young children Edema obscures the vanous landmarks 
and once the hernia has been reduced it is difficult to repair the inguinal 
canal satufactonly It is better therefore to reduce the hernia by conserva 
nve means, if this u at all possible and then ivait for tivo or three days until 
the edema and vascular engorgement subside before proceeding mth the 
herniorrhaphy 

Operation —If operauon 11 necessary for an irreduable incarcerated 
henna general anesthesia should ahvays be employed and an adequate ex 
posure provided for The external oblique fasaa and internal obhque mus- 
cle should be slit upisard and outi\*ard from the internal nng in order to 
approach the conimaed gut from above do^vn^va^d. The mtestme must 
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about atrophy of the testicle. The type of operation (Fig 215) which we 
have used for many years with satisfactory results begins with the usual in 
cision over the inguinal canal down to the aponeurosis of the external 



Fig 2 1 3 —Photographs before and after nght inguinal herniorrhaphy 

oblique muscle The canal is then opened by splitting the aponeurosis fibers 
from the external to the internal ring The sac is next freed from the cord 
and surrounding structures up to die internal ring It is opened, transfixed, 



tied, and cut off Tlie stump is then anchored away from tlic internal rinfi 
by suturing it up inside of tlic abdominal wall The spermatic cord is placed 
in its normal position It should be cmphasi/cd that the vessels of the sper 
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Ftg ti5 {Continued) —7 Freed uc hdd ap. lu neck b tmu&xed with a tflk future. 
9 Neck oi «ac ded. Cntdng away racm nc p li^Ctxre (o{ henual sac) Sited with 
double needle*, which are pawed ^ckwardi) oat through internal obhqne miude and 
eiiemal oblique When ded ectemally they will draw the henu^ neck up and 

away from the internal ring 10 Spermatic cord In normal bed. Silk futnres through edge 
of ealmial obliqnc £a*da and internal oblique mufdc and finally through ingiilnal bg 
ament. 11 Blunt perioiteal elevator holding ojrd out o! way while mturei arc ded. 
ta Imbricating lower flap of external oblique faaoa upward with intermpted tutche* 
Rcccrmtiuctcd external nng ihown 
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Fig 215— Steps for inguinal herniorrhaphy, modified Ferguson repair External 
oblique fasaa and external nng exposed Cutting external nng 2 , Shtung external 
oblique fasaa along direcuon of its fibers 5, Internal oblique muscle (70) bared Iho 
hypogastnc (777) and iho-inguinal (77) nerves identified Cremaster musdc {CM) cx 
posed Blunt separation of cremaster fibers wth smooth forceps to bare hernial sar 
(77S) and spermatic cord (SC) 5, Tip of sac picked up Sharp dissection of it from 
surrounding structures 6, Hernial sac (77S) opened and left forefinger inserted into it 
A hemostat catches its end so that it will not slip off the finger Gauze-covered right fore 
finger continues dissection bluntly 
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Fig «i7— Sella drettlxig for pottopenitive benuorrhiphy in an infant or cMIiL The 
cradle keep bed dothing off the body A dUper b nupended from lower end of the 
cradle to catch any urine which b paai^ The wound b thereby kept dry The armi and 
leg! are rotralned. 


Fig tia,-SKie cover remo>Td from cradle (Fig tiy) to ihow rajpended diaper and how 
it catcha >oldcd unne. The wound area b never aoalcd. 
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not be allowed to slip back into the abdominal ca^dty until it can be thor- 
oughly examined, because a necrotic loop may thus disappear and erade all 
efforts to locate it again tlirough die small peritoneal opening. In occasional 
cases of incarceration die pressure against die adjacent spemiadc vessels is 
sufficient to induce infarction of the testicle (Fig. 216) and ordiidectomy 
may be required 



Fig 216— Z.e/1, Hemorrhagic o^’ar)' which had been caught in an incarcerated hernia 
of a mne-month-old baby. Right, Infarcted tesude, remo\ed from one-month-old boy 
with incarcerated hernia 

Stranguladoii of intesdne is relatively rare. In die 106 cases of incar- 
cerated hernia studied by Thorndike and Ferguson, there i\ns strangulation 
with gangrene in only four instances "Wdien it is necessar)' to resect a por- 
tion of dying or perforated intestine, an adequate peritoneal opening is 
essential This can be obtained by enlarging the internal ring laterally along 
die direction of die external oblique fibers. 

POSTOPERATIVE CARE 

A most important consideration in die postoperative care of these cases 
IS that of keeping die -wound dr)' and clean. This is best accomplished rtidi 
a Stiles dressing, consisting of a cradle from idiich a diaper is hung do-^vn 
between die patient’s diigiis (Fig. 217). When the cliild voids, the unne 
will be directed against this diaper, whicli absorbs it (Fig. 21 8). Only a 
small covering is placed over die incision, and a collodion-sealed dry dress 
mg is sufficient The child should be restrained and kept on his back Oddly 
enough, die most active boy submits to diis restriction and sedatives are 
seldom required 

The healing process is rapid and it is not necessary to keep sucli pa- 
tients in bed in the hospital for more than seven or eight days. During the 
second iveek diey are allowed to go home ivhere they must stay in bed, but 
may turn, sit up, or play as desired. After the second week, standing and 
walking are permitted and graded physical exercise is begun 



CHAPTER XXX 


HYDROCELE 

In fetal life the pentoncum has a downtvard, fingcrlikc projection— 
the pTocasus tw^nafu— v/hich reaches into the scrotom Tlic inferior tip of 
this sac precedes the descending testicle and then becomes pinched off and 
surrounds the testij to form the tunica vagtnalu Accumulation of fluid 
wi thin this forms a hydrocele of the tunica The upper part of the processus 
vaginalis hes alongside of the spermatic cord (or the round ligament in 
the female) and normally atrophies- If it persists and still maintains a 
communication wth the peritoneal cavity the mdividual has an indirect 
ingmnal hernia If it persists and u closed off from the pentoneum the 
mdividual has a hydrocele of the spermatic cord (or hydrocele of the canal 
of Nuck in the female) 

flYMPTOlCfl AJn> DL4GK0BIS 

Hydroceles are frequently cncounicrcd in infants and young children 
They are rounded or oblong cystic and rather soft. In order of dcCTcasing 



Flj 119 -Right hydrocele in a nine Fig iio-Le£t hydrocele In t rixYcir 
year-old boy 

frequency they are found around the temde along the spermatic cord and 
in the canal of Nuck. Hydroceles usually give nse to few symptoms other 

587 
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RESULTS OF TREATMENT 

During the twenty-five-year period of 1915 through 1939, 4133 inguinal 
herniorrhaphies were performed on the public and private ward services of 
the Children’s Hospital This figure does not include herniorrhaphies which 
were done during operations for undescended testes (which would add 
more than 400 other cases) . There have not been long-time follow-up ob- 
servations on all of these patients for an evaluation of the final results of 
operation However, the majority of these children have been seen for at 
least a year, and most of them have returned to the hospital at later times 
for other medical or surgical treatment While accurate statistics are not 
yet available, the impressions of the staff and the perusal of the hospital 
records give a fairly good idea of the condition of these subjects There have 
come to our attention only ten instances of recurrence Shghtly greater in 
frequency than recurrence of the hernia is postoperative atrophy of the tes- 
ticle. This complication is fortunately rare, but it again stresses the impor- 
tance of carefully preserving tlie testicular blood supply and also reconstruct- 
ing an inguinal canal so that it is large enough to accommodate the spermatic 
cord without undue constriction 
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Fig til — Operative treacnteiit of t hydrocele of the mnlry . j loddon down to 
but not into *00111111. a Pulling hydrocele up into wound, j Entire hydrocele dcllTered. 
Lower end being icvered from inverted HTotuni. ^ Hydrmxle freed from infenor and 
potterior atiachnicnu. Starting at dotted line tupcrfidal coat# win be peeled back. 
5 Peeling mperficlal layen back and erpottng the thin leronj membrane. 6 Seroui 
membrane being opened along the dotted line. 7 Sac opened. Teitidc expoued. 
membrane will be trumned away along the doit^ line. 8 F.Tret^ membrane dacarded. 
A Bleeding point# ligated around cut icroeal edge which will not be lewed back be 
hind epldidymi#. B C Alternate method of rammg tercual edge backward behind epid 
klymi#. 9 Pinhing testicle down into it# acrotal bed. 

acm o! the inguinal canal u made over the maM The vanouj luperfiaal 
layen are teaied apart, the hj-drocelc u freed and the inner lac n levered 
trom iti attachmcnti 
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than those of mild local discomfort Even this may be very slight m pro 
portion to the large dimensions which some of them attain A hydrocele of 
the spermatic cord or of the canal of Nuck, constricted as each is by the 
inguinal canal, is seldom more than 1 cm in diameter and possibly 2 cm 
in length In contrast, hydroceles of the tunica vaginalis may be much 
larger, and can greatly distend the scrotum on the affected side (Figs. 219 
and 220) . 

A hydrocele of the canal of Nuck or of the spermatic cord may be con- 
fused with an incarcerated inguinal hernia However, the persistence of the 
mass over a long period of time and the absence of local pain are more sug- 
gestive of a hydrocele These lesions of the cord do not transmit light read- 
ily, since they are small and are covered by the external oblique fascia 

A hydrocele of the tunica vaginalis seldom causes any difficulty in diag- 
nosis The mass is soft, nontender, and envelops the testicle The upper end 
of the sac can be palpated at or just below the external inguinal ring The 
structure transmits light quite readily, and in some instances the shadow of 
the encased testicle can be faintly outlined by transillumination A hydro- 
cele of the tunica vaginalis is occasionally accompanied by an indirect her- 
nia, hence the inspection and palpation should always be extended to in- 
clude the inguinal canal 

TREATMENT 

Spontaneous Cure.— A hydrocele of the tunica vaginalis seldom requires 
operation within the first year of life Small accumulations of fluid will often 
disappear without treatment, and infants need not be operated upon unless 
the mass is large enough or tense enough to cause discomfort Hydroceles 
of the tunica which persist after the first year of life or which appear after 
this age usually require treatment, since they have little tendency to regress 
spontaneously. 

It is seldom necessary to treat a hydrocele of the canal of Nuck or of 
the spermatic cord in the first year of life These lesions result from a pinch- 
ing off of the upper end of a small, unsuspected hernia, and if left alone 
they usually obliterate spontaneously in several months’ time In contrast, 
hydroceles of the canal of Nuck or of the spermatic cord appearing after 
the first year usually persist, and will require operative removal 

Aspiration; Injection Treatment.— Aspiration of hydroceles in children 
should always be avoided Recurrence almost invariably takes place and the 
dangers of sepsis are small but real The injection of sclerosing fluids is 
valueless and even harmful The local accumulation of fluid may be in- 
creased and the testis or spermatic cord is apt to be permanently inj'ured. 
The reaction which follows such injections is certainly more troublesome 
and painful than that which follows surgical excision 



CHAPTER XXXI 

UTrDESCEHDED TESTICLE (CRYPTORCHIDISM) 

The testicle develops m a rather high position m the poftenor abdo- 
men from which It normally descends along the retroperitoneal tismei to 
paM along the ingu inal ranal mto its final resting place within the scrotum 
This process may be mtermpted at any point so that the testicle stops 
within the inguinal canal or even within the abdomen itself Whether or 
not the testicle enters the inguinal canal the fingcrliJce processus vaginalis 
extends from the peritoneum out through the structures of the inguinal 
ranal, Therefore the undcsccnded testicle is almost always associated with 
an indirect tngutnal hemuu 

The truly undescended testis (in contrast to one which is held up by 
a strong cremasteric reflex) always has adhisioni which anchor it to near by 
structures. The origin of these adhesions is not clear but doubtlets they 
arc an important factor m arresting the descent of the organ. Since the tes- 
ticle has never reeded in the sootum the dartos muscle and the scrotal skin 
on the involved nde are small and shrunken 

Differential Dlagtuwla.— True orypUDrchidum must be dearly dutin 
guuhed from ectopic tejtu and from retracted teJtu In the former condi 
non the testide and its spermatic cord have normally progressed along the 
inguinal canal, but after escaping from the external rmg the testidc as- 
sumes an abnormal position. It may pass upivard outside of the external 
oblique fascu. and he in the subcutaneous tissues of the lower abdominal 
wall or It may go doimward and end its migration m the upper thigh or 
even withm the permeum. By the term retracted testis attention is di 
rcaed to the strong cremastcnc reflex so frequently observed m infants and 
young children which may hold the testidc in the upper part of the scrotom 
or indeed within the canal iticlL This is not a true undcsccnded testicle 
because as the child matures the testidc enlarges the cremaster musde is 
leo active and the testide normally drops into the scrotum 

Complicationi.— %Vhen the testicle does not nor mall y complete its de- 
scent several complicauoni may arise First of all and not the least impor 
tant, u the cosmetic deformity In some individuals this may be a source 
of considerable anxiety because of the feehng of physical or sexual m 
fenonty Second, a tesade which hes within the canal is somewhat exposed 
to the dangers oj trauma because the more or less rigid posterior ivall of 
the canal docs not afford the cushioning which u provided by the soft and 
elastic scrotum Third a tesude which resides wthm the canal and par 
37 * 
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A hydrocele of the tunica vaginalis should be exposed through an in 
cision over the external inguinal ring which does not run down onto the 
scrotum (Fig 221) It is preferable to keep the wound above the wrinkled 
skin of the scrotum, which is difficult to sterilize and to approximate accu- 
rately. Any hydrocele can be grasped and drawn up through the high cuta- 
neous opening— a process which is aided by inversion of the scrotum with 
a finger pressing upward through the draping sheet It is not always neces- 
sary to dissect the hydrocele entirely away from the inverted scrotum, but 
if this IS done the subsequent procedures are facilitated. The cremasteric 
fibers and fasciae are pushed posteriorly by sharp and blunt dissection, to 
lay bare the thin, innermost serous layer of the sac This delicate membrane 
IS now opened and the major portion of it is trimmed away. 

Some operators prefer to leave two narrow edges and reflect these be- 
hind the epididymis— the so-called bottle operation Reflection of the tunica 
vaginalis in this manner is not routinely necessary. It is simpler and also 
satisfactory to trim away the membrane close to the testicle, provided care 
IS taken in ligating all of the small bleeding points Any oozing should be 
fully stopped by applying warm, wet saline sponges before replacing the 
testicle in its scrotal bed The subcutaneous fascia and skin can now be 
closed without drainage. 

From 1915 through 1939, 507 patients with hydrocele have been oper- 
ated upon at the Children’s Hospital There was no mortality from opera- 
tion and in no case has there been a recurrence. 
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into the scrotum Xhc hemial sac is often large and the rccumng swelling 
may be quite troublesome- 


TKXl.TKEIfT 

Spontaneoof Deecent—In all of these eases luffiaent Umc should be 
allowed to mahe sure that the testicle iyiU not ultimately assume its proper 
position without the climaan t aid. In meat individuals the normal proc 
esses of descent arc completed before birth but they can be delayed and 
ran condJiuc during childhood years Oftenames an undescended testicle 
docs not enter the scrotum until or just before puberty Without question 
a large number of testicles have been operated upon which would have nor 
mally descended if left untouched for a few yean. Lakeivisc many of the 
so-called cures under hormone therapy recorded in the literature m the 
last decade actually repreient testicles that would have descended whethei 
treated or not- One cannot deny that in a certain number of cases the tes- 
ticle will enter the scrotum under hormone therapy but this is undoubt 
edly the type of tesude which wonld descend anyivay when the boy reached 
pubertal years and produced hu own bormones m suffinent quantity 

Hormone Treatment— In recent years the treatment of undescended tes 
tides has raised the question of therapy by injection of various hormones. 
The physiologic mechanism which is accelerated by gonadotropic hot 
mones is poorly undentood. It is difBcult to bchevc that the tesude plum- 
mets doivnward solely because it is larger and heavier It is possible that 
the hormones have some effect on contracting smooth musculature wthin 
the gubemaculum thus aiding in puUing the tesude downward- A rhtr H 
factor IS possibly related to the increased size and length of vessels of the 
ipcrmauc cord when the structures of the cord arc thus lengthened the 
tcstidc can possibly descend more easily 

The bterature is filled with reports of so-called triumphs for the treat 
ment of undescended tesudes by injection of gonadotropic substances Any 
one who carefully evaluates the results must entertam considerable ikep 
tiosm- First of all it is well known that many testidcs will spontaneously 
descend m the prepubertal years. This process can be brought on at an 
earher age by injection treatments but there is no advantage in doing this. 
Furthermore the surgeon who has had any breadth of expcnence with these 
pauenu knoAvi that fibrous adhesions often hold the tesude or the cord to 
various parts of the mgumal canal and to the postenor abdominal tvall 
It IS almost inconceivable that mjeacd hormones could produce any down 
ivard movement of the tesude in this type of 

The hormone treatment of undescended tesudes has several dtsadvan 
tages (i) The injecuons which must be repeated once or tivicc a week 
o^cT 3 penqd of some months are disturbing to the child and the accurau 
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ticularly the one within the abdomen, has a diminished spermatogenic 
activity which may advance to complete deterioration of the germinal 
epithelium These retrogressive changes are presumably related to the 
higher temperature of the abdominal cavity Finally, an undescended tes- 
ticle is said to be subject to malignant degeneration in a slightly higher 
percentage of cases than is a normally placed one 

CLINICAL FINDINGS 

These patients are usually brought to the physician because a small 
scrotum has been noticed and the parent is concerned about the future 
development of the sexual apparatus An undescended testicle is rarely the 
cause of discomfort 

Inspection.— Inspection shows that the entire scrotum, or one side of it, 
IS smaller than normal and has an incompletely developed appearance 
Before palpating the genitalia, careful inspection in a proper light may 
show a slight bulge along some part of the canal, indicating the position of 
the testicular mass 

Palpation.— By gentle palpation the testicle may be felt just outside the 
external ring or along the canal If it cannot be felt at all, it is presumably 
atrophied, or else it resides within the abdomen The finger tips should be 
placed at the upper lateral edge of the mass and attempts made to push it 
obliquely downward toward the scrotum With this maneuver some idea 
may be gained about the mobility of the testicle If it is fixed by adhesions 
It can be displaced but little If it is merely held in a high position by an 
overactive cremasteric reflex it can be pushed downward along the canal 
and made to appear in the scrotum 

In some boys the cremasteric reflex is so active that the testicle is drawn 
up as high as the internal ring and cannot be palpated at all It is common 
experience to find that a testicle entirely eludes detection on one or two 
examinations but that it can be readily palpated at a subsequent time— 
presumably when the cremasteric reflex is less active Mere exposure of the 
child for examination is often sufficient to make the testicle retreat com- 
pletely within the abdomen The cold hands of an examiner have been re- 
sponsible for many erroneous diagnoses of imperfectly descended testis 

Repeated examination may be necessary because it is not always easy 
to decide whether an individual has a retracted testis or an imperfectly de- 
scended one. Hence, there should be no rush about the institution of ther- 
apy because the testis may spontaneously descend into the scrotum if the 
individual is only kept under observation until the prepubertal years 

About 50 per cent of undescended testes are right-sided, 20 per cent 
are bilateral, and 30 per cent are left-sided Most of these individuals have 
an indirect inguinal hernia The lower tip of this sac usually reaches down 
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tame omc If dissection is exacting and delicate tins combination has fairly 
good promise of success but the results of the crrchidopexy are not as favor 
able as thotc following operation at an older age 

The results of orchidopcxy have made some individuals rather ikep- 
ncal about f-bis procedure but there should be little foundation for this 
pessimistic view Without question there arc surgical failures but isnth 
experience and attention to detail the careful operator can reduce these 
unfortunate results to an acceptable mimmunL Properly performed orchido- 
pexy requires an adequate exposure a complete separation of the testicle 
and cord from the surrounding structures a severance of adhesions about 
the internal nng and possibly extensive dissection of fibrous bands in the 
retropentoneal spaces 

Expoiure and Separation of Testicle and Cord from Surrounding Struc 
tures —A long cutaneous mosion is made over the mgmnal c a n a l (Fig 2it) 
The external oblique fascia ii opened and under the edge of the mtcmal 
obhque muscle the testu will usually be found lying alongside of a patent 
piTOceuus vagmalu. This entire mass is lifted up and the gubemaculum is 
completely separated from its inferior attachments. The hernial sac is 
opened and is carefully dissected away from the cord- This pentoneal sac 
often forms a thin invisible layer over one nde of the testicle so that the 
mexpenenced operator gets the erroneous impression that the tesGcle bes 
within the sac itself It is often very difficult to find a plane of cleavage and 
the filmlike sac is easily tom Just below the mtcmal nng the pentoneal 
layer can be more easily separated from the cord- which lies postcrolatcrally 
After the hernial sac is freed the pentoneal onficc is closed 

The tesucle may be found folded upward on the cord and bound there 
by fibrous adhesions the severance of which will allow it to turn down 
ward mto a lower position The tcsGcle and cord arc now raised from their 
bed m the mgmnal canal all filmy and fibrous adhesions holding them 
to furrounding structures arc divided by sharp dissection The ipcnnaac 
cord u thus lengthened as much as pouiblc 

Severance of Adhesions about Internal — AttenGon is now turned 

to the mtcmal inguinal nng The pentoneum ii held upward and medially 
by a narrow malleable retraaor By blunt dusccGon the pentoneum is 
pushed forward from the postenor pelvic wall When this is accompluhed 
the spermaGc artery and vem can be seen coursing upward and disappear 
mg m the depths of the wound. Likewise the vas deferens will be found 
ninnmg over the mtcmal nng and disappearing downward toward the 
•Guinal vesicle By very gentle ttacuon on the ipcrmaUc vessels fine adhc 
lions are discovered bcGvccn them and the postenor abdominal muscula 
turc. As these strands arc divided the tcsGde vviU be found to have a longer 
pedicle Thu intra abdominal dissecGon may have to be earned 4 or 5 
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lative discomfort is far ivorse than that experienced for a few days aftei 
properly performed surgical orchidopexy (2) The cost is considerable at 
the present market values of such materials This expense usually approx- 
imates that of surgical therapy and in many cases exceeds it The problem 
of expense is doubly important in those individuals who, after a long course 
of injections without results, must submit to a surgical procedure (3) Hor- 
mone treatment accomplishes little or nothing of permanent value It pre- 
cipitates the descent of only those testicles which would spontaneously 
descend if left alone for a few more years (4) Excessive stimulation of the 
tesacle by gonadotropic hormones is not without danger, because a com- 
pensatory atrophy has at times followed the cessation of injections 

Several staflE members of the Children’s Hospital have accumulated a 
considerable amount of unpublished data from cases which have been 
treated with various preparations of hormones. An objective study of the 
results has led us to abandon the use of hormone treatment for undescended 
testicles The only exception to this rule would be the boy who is fat and 
has generalized underdevelopment of the genitalia Injections of gonado- 
tropic substance for this Frohhch type of individual have considerable value 
when combined with properly performed orchidopexy 

Orchidopexy.— Under no circumstances should any form of truss ever 
be worn, for while it will adequately support the hernia, the pressure will 
almost certainly damage the testicle. Most of these individuals can be tided 
over until the optimum age for operation at nine or ten years by the avoid 
ance of increased intra-abdominal pressure such as is caused by constipation, 
chronic cough, or strenuous exercise. If a hernia is troublesome despite 
these precautions, early operation can be performed— while this is difficult 
and less sure of a perfect result, it is far preferable to the use of a tempo- 
rary truss. 

Optimal Age for Operation —Consideration of operative treatment in- 
troduces the question of the proper age at which the operation should be 
undertaken One of the prime reasons for placing the testicle in the scro- 
tum where the temperature is lower is to maintain the spermatogemc 
function of the organ It has been shown that the mtra-abdommal testicle 
will continue to produce small numbers of spermatozoa for some years, but 
that, if both testicles are thus letarded, sterility will occur in 90 per cent 
of the individuals Therefore, it is not necessary to treat tliese cases in early 
childhood, but the testicle should be given its optimum conditions for func- 
tion prior to the onset of puberty We have found that the optimal age for 
therapeutic placement of the testicle in the scrotum is between the ninth 
and twelfth years If the associated hernia is troublesome and demands 
earlier treatment, herniorrhaphy may be required in the first few years of 
life but the operator must be piepared to perform orchidopexy at the 



Fig tia ^ConUnu^d) —7 PerltODCum Mrippcd free and held forward. The tpenmoc 
dmppear up along retroperitoneal t^uet. 8 Cutting adhenom and bberadug 
•penuade tcmcI*. The internal nng haa been tlit to allow the vai deferem to ilJp 
®®dlally toward the inferior eptgutric veaaela. y Doable-headed olh or oliwonn got 
wtorc throtjgh Iow a Qp of tadde. Scrotum being forably itrctched with the fingia’ 
{0 Satuxe* being pawed outward ihrov^h lower Up of rcrotnm, ij Traction nitnre 
looaely tied {*ec *13) Silk porK-ttziog auturc around cord— bot not coortrictlng It 
prevent upward iDO\Tment of teidde. (The canal will be repaired by a modiBcd 
Foguaon techiuc) 

Preparation of Scrotum for Recetinng Testicle —After suffiaent mobil 
Ity and lengthening of the cord have been obtained the jcrotum ramt be 
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inches or more above the internal ring, because it is this extensive freeing 
which gives sufficient length to the cord and allows the testicle to move into 
a scrotal position without tension The vas deferens is rarely shorter than 



Fig 222 —Operative treatment of a left undescended testis i, External oblique fas- 
aa will be opened along the dotted line 2, Canal opened Testicle lies just below in 
temal nng 5, Internal oblique muscle retracted Hermal sac has been bisected, its lower 
portion is left as a tunica vaginalis and the upper part is being dissected free 4, Hernial 
sac removed and peritoneal neck sutured 5, Testicle held up by gubemaculum Sper 
maUc cord being freed up and straightened 6, Cord entirely liberated and unkinked 
Pentoneum held fonvard with retractor, finger dissecting along postenor abdominal wall 
behind the pentoneum 

normal, but when this is so, additional freedom can be obtained by cut- 
ting the transversahs fascia of the internal ring and allowing the vas to 
assume a more medial position 
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but ather thu la a very long procedure or else the surgeon tecls burned 
while operating on the second side. It is probably beuer judgment to treat 
bilateral cases mth two separate operations which however may be com 
pitted during one hotpitahzatioa. 

In no case have we employed the Torek operation or any modifica 
non of It, which anchors the testicle through the scrotum to the inner aspiect 
of the thigh These procedures have been designed with the idea of stretch 
mg the struaures of the cord for several months before cutting the testicle 
free from the thigh and allounng it to reside finally in the scrotum We 



Fig i>4 —Left undesemded teudde in an eight yemr-old boy before opendon and 
lii n»nthf alter ordudepexy The leadcle realde* in a latufaoory podnoo In the 
icnxum. 


believe that such operations arc entirely unnecessary and to use them u 
tn admission that luffiaent freedom of the cord structures has not been 
obtained. 

fiSStTLTS OF tssahoitt 

Durmg the nveijty five-year period 1915 through 1939 457 boys have 
been operated upon at the Children s Hospital for undescended testes. The 
results of operauon have been judged primarily by postoperanve observa 
Uons on the sue of the testidc consistency of the testicle and the final 
posiuon of this organ. 

HanAicaps and Complications.— In any such senes a certam number of 
duappoinung raulu arc bound to occur In some care the tesude is found 
to be small and underdavaloped at the time of operation and it always 
remains so thereafter In other cases a tesude which appears normal « 
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prepared for receiving the testicle Inasmuch as this sac is always under- 
developed, It must be stretched, this is best done by passing two fingers 
down through the operative wound, and then forcibly distending the dar 
tos and scrotal skin If the dartos is unusually small it is well to pierce it 
at Its lower extent and then pass the finger into the subcutaneous tissues 
of the scrotum to form an adequate bed there for the testicle A single 
stitch of silkworm gut or silk is now taken through the lower pole of the 
testis to be subsequently used as a traction suture If the stitch is passed 
through the gubernaculum this may subsequently stretch or give way, it is 
therefore better to take the suture through the lower 2 or 3 mm of the 
testicle Itself. Two straight needles are threaded on the ends of this suture 
and are passed downward through the prepared bed and out through the 
very bottom of the scrotal skin Tension on these sutures will pull the tes- 
ticle down into the scrotum 

Anchoring of Testicle and Closure of Wound —As the testicle is pulled 
into Its bed the cord must not be twisted The inguinal canal is closed by 



Fig 223 — Postoperauve tracuon apparatus The suture ( 5 ) is attached to the lower pole 
of the testicle and is connected by the rubber band (RE) to the leg adhesive strap 

the type of repair described in the chapter on Inguinal Hernia After the 
cutaneous wound has been approximated and dressed, the tension suture 
(piercing the scrotum) is lightly tied and is attached to a thin, slightly taut 
rubber band, the lower end of which is anchored to the lower thigh by 
adhesive tape (Fig. 223) This tension apparatus is left m place for about 
one week, and is then removed 

After operation an unattached testicle may retract by cremasteric ac- 
tion into a high position and become adherent there Hence, a traction 
suture should always be used to hold the testicle in its scrotal position until 
It becomes adherent to the scrotum This appliance is not used with the 
idea of stretching the cord, because pulling unduly on the cord may squeeze 
its blood vessels and induce testicular atrophy The success of an orchido- 
pexy depends on adequate freeing of various structures so that the testicle 
can he in the scrotum without tension on the cord 

In occasional instances it is possible to perform bilateral orchidopexy, 
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nng or even higher These arc the most common handicaps and compli 
cauoni but m spite of them good rcjulu can be obtained m more than 
80 per cent of the eases By this is meant that the scrotum can be made to 
contain a testicle (or testicles) of normal size and consistency 

Functioiud Capacity of Testicle after Operation-— It is difficult and almost 
impossible to eiUmate ivhat poiver the unilateral surgically treated tesude 
has for produang spermatozoa and testicular hormones because the opjx> 
nte normal organ simultaneously came* on these functions However in 
cases of bilateral cryptorchidism the postoperaave functional results arc 
more suscepuble to analysis MacCoIlum’ studied tiventynvo adults who 
had previously had bilateral oTcbidopieTcy and found de&nile fembty in 
fifteen and potential fertility m three others who had reduced counts but 
who had more than *5 000 000 actively motile spermatozoa per cc. of cjac 
ulate The percentage of probable fertihty could then be computed as 8* 
per cent. This is in disunCT contrast to the estimated 10 per cent fertihty 
m persons ivith bilateral cryptorchidism who have not been treated- These 
itudies condusively showed that not only can good cosmeuc results be ob- 
tained by operauon but that the functional results arc bknvTse satisfactory 
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the time it is brought down into the scrotum subsequently ati opines be- 
cause of interference with its blood supply. Ischemia can be produced by 
actual severance of the spermatic blood vessels or it can result when too 


L*'. ^ 




Fig Z25 —Left, Bilateral undescended testes in a ttvelve-year-old boy Right, Photograph 
seven months after bilateral orchidopexy, shelving normal position of the testicles 



Fig 2z 6— Left, Bilateral undescended testicles in a ten-year-old boy The scrotum is under 
developed Right, Postoperauve photograph The testes he within tlie scrotum 

great a tension is applied with the traction mechanism In a few cases the 
structures of tlie cord are so short that the testicle cannot be brought into 
the scrotum by any means In occasional patients the testicle does not be- 
come firmly anchored in the scrotum and will rchact up to the external 
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Symptomf.— The appendix tettis occasionally become* twisted upon it* 
pcdide (Figs. a *7 and *28) and the resulting infarction produce* symptom* 
lomcwhat the prnf but not a* severe as those of tomon of the testicle 
While tomon of the appendix tc*a* has been reported m mfiancy it 1* 
chiefly a condiuon of boys and young adults Eighty per cent of the patient* 
arc between five and fift^ yean of age The disorder is marked by sudden 
oiuct of iharp pan At fint thi* 11 of moderate seventy but later it tends 
to fubede— a fact possibly related to the gradual killing of the nerve which 
pa**C8 through the twutcd pedicle Local swelling and tenderness follow 
wi thin a few hour* and are sharply confined to the affected side of the 
KTotum Rednesi of the overlying *kin may appear m thirty six to forty 



^ 1*7— Tonlon and infarction of an appendix te»tla. The daiUj diacokrred appendix 
tatu (AT) is aeen in the npper pole of the nonnal tcftU ( 7 ^ 

eight hour* If the condiuon 1* not rebeved by surgical means the sivclbng 
may permt for many day* Particularly striking is the absence of systermc 
reaction nausea and vomiting arc rarely observed. The temperature u nor 
mal or only ibghtly elevated. In some instances the sivollen and tender 
hydaud can be felt at the upper pole of the testicle but m most cases there 
u early accumulation of fluid wthin the tumca vaginalis which prohibits 
accurate palpation of the structure* within it 

Biflerentlal DUgnoai*.— Tomon of the appendix testu may be confused 
with tomon of the testicle itself. The mildneu or the absence of general 
reacuon and the lew itnking local change* suggest that the process 1* lim- 
ited to the appendix. In some instance* the past history wU indicate that 
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TORSIOX OF THE TESTIS AXD THE APPEZvDIX TESTIS 

XOHSiOX OF Trir, TZSZIS 

Etfolo^.— Torsicn of ihe testis is ^ess frequent in chilchcof tirsn in 
adult life. It may be produced bv 2 sharp blo'v to the scrotum or by the 
indiridual's beiriF jounced in 2 rousMv ri dina vehicle. Torsion may spon- 
taneously occur v.ithout hisiorv of trauma. 

Sjmpioms.— There is sudden onset of excruciating local or:': and isr.- 
dcTTiess. Xc'jsec and tomifing are mecuent. The testide rapidly becomes 
sr'.'ollen and edema may extend up along the cord. As hiEzrcdozi of the tes- 
dde uroceeds the local svmutoms become more severe and iorr-made jecst 
appears. 

inferential Diagnosis.— Diagnosis of the condition rarely chers any dif- 
ficultv. The absence of urethral discharge and seminal veside tenderness, 
as rrelJ as the rarity of gonorrheal infection in young tx^ys. should rule out 
epididymitis in most cases. 

Treatireiit.— The treatment of testicular torsion consists of im.rzcdzcte 
explomiicm of the organ as soon as the diagnosis is made. The longer that 
operation is delayed the greater are the chances of irreparable infarcncm. 
Exploration should be doue through a io*.v, oblique incision, and the in- 
guinal canal should be laid open if necessary. Inspection of the spermauc 
cord ■sdli quickly indicate in rvuich direction the rs-iist has taken pl^ce. The 
surrounding structures are edematous and the tissues distal to the tv^ust axe 
hemorrhagic or dusky in color. Reduciion of the torsion may permit a re- 
turn of circnlation if the injurv' has been of short standing. Slitting open 
the tunica vaginalis and directly vier%'ing the testide allorics a better eti- 
mate of its viability. IMien the state of the dreuiadon is in doubt, Sve ot 
ten minutes’ observation, to Snd out horv much the color X'i'iii improve, is 
preferable to undertaking a too hasty oTchideclomw If the testide rs ex- 
tensively damaged and its ^■iab^lity is lost, it must be removed. Seven cases 
have been treated at the Children’s Hospital; the torsion could be reducea 
and the testide saved in one. trhile excision necessary in the other six. 
Three of these torsions occurred in undescended testes. 

TOHSIOZr OF THE APPEZvDIX TESTIS 

The appendix testis, or hydatid of Morgagni, is a small, pedunculated 
structure several millimeters in d ia m eter arising from the superior portiois 
of the testis and Iving rdthin the tunica vagi n a li s. It represents 2 remnant 
of the degenerated Mullerian system. 



TORSION OF TESTIS AND APPENDIX TESTIS 385 

Symptom*.— The appendix testis occasionally become* nvnsted upon its 
pedicle (Figi 2*7 and 228) and the resulting infarction produce* jymptoms 
lomcwhat the same but not as severe a* those of tomon of the testicle 
While torsion of the appendix tesu* has been reported in infancy it u 
chiefly a condition of boyi and young adult* Eighty per cent of the patient* 
arc bctiveen five and fifteen years of age The disorder is marked by luddcn 
onset of tharp paxn At first this is of moderate seventy but later it tends 
to fubfide— a faa possibly related to the gradual kiUmg of the nerve which 
passe* through the twisted pedicle Local swelling and tenderness follow 
within a few hour* and are sharply confined to the affected side of the 
scrotum Redness of the overlying skin may appear m thirty-six to forty 



^ *r7~Tor*ion and Infarcaon of an appoidlx toda. The darkly discolored apjjendix 
testis {AT) is seen m the apper pole of the nonnal testu {T) 

eight hour*. If the condition 1* not relieved by surgical means the *wdbng 
may pemst for many day* Particularly striking u the absence of systemic 
reaction nausea and vomiting are rarely observed. The temperature 1* nor 
°ial or only ilightly elevated. In some instances the fwoUen and tender 
hydatid can be felt at the upper pole of the tesude but m most case* there 
u early accumulation of fluid within the tunica vaginalis which prohibit* 
accurate pialpauon of the itructure* within it. 

Differential Diagnoei*.— Torsion of the appendix tesu* may be conhaed 
with tonion of the testicle lUelL The milcbesi or the absence of general 
reacuon and the lets itnking local chaugc* suggeit that the procet* is lim 
ited to the appendix. In some mstances the past history will indicate that 
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there have been similar episodes of minor pain or swelling which probably 
represented slight twists of the appendix testis which were spontaneously 
reduced 

Treatment.— The treatment in all cases should be operative removal of 
the appendix testis It is important to know that this condition can exist, 
for all too often orchidectomy is performed in the belief that the patient 
has had a torsion of the testicle. In the exploration of one of these cases 
edema and vascular engorgement along the cord without a frank twist of 
the cord should always arouse one’s suspicions regarding torsion of the 
appendix testis. When there is any question about the pathology concerned 
It IS best to open the tumca vaginalis and inspect the hydatid If this is 



Fig 228 — Operaung table sketch from an eight-year-old boy with torsion and in 
farcuon of the appendix testis {AT) This gangrenous structure was exased and the 
testicle was returned to its bed in the scrotum 

twisted and infarcted it can be rapidly excised and the testicle can be 
spared In the first patient we encountered with this lesion (a sixteen- 
month-old boy) , regional vascular engorgement was believed to indicate in- 
farction of the testicle Hence, this organ was removed However, post- 
operative examination of the surgical speamen (Fig 227) showed that the 
important pathology was confined to the twisted appendix. Accordingly, m 
five subsequent cases (ages twenty-eight months to twelve years) precaution 
was always taken to open the tunica at operation so that the gangrenous 
appendix testis could be removed and the testis saved 
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CHAPTER XXXIII 


DISEASES OF THE FEMALE OEKITAL TRACT 

HTDROKBTHOCOLPOB 

Etlolofiy — Enormolu distention of part of the genital tract sometimes 
appears m female babies during the first month or nvo of life This results 
from a complete obstrucDon of the vagina other at an imperforate hymen 
or just abo've it, ivhere there is an atresia Since obstruction alone docs not 
produce symptoms m girls unul puberty when bloody material accumulates 
and gives rue to a hematocolpos one must find an addiaonal factor for the 
development of hydromctrocolpos in the penod shortly after birth The 
explanation presumably lies tn the faa that a suffiaent amount of cstro- 
geme substance is absorbed from the maternal emulation to suraulate the 
baby % cerv ical and endocervtcal glands into abnormal scCTCtory activity 
before birth and for a fov weeks thereafter In short it u believed that 
hydromctrocolpos depends upon (i) mechanical obtlrvciton of the vagina 
and (i) an unusual secretion by glands of the utenne cervix. 

Pstholocy —In hydromctrocolpos the vagina (which is normally but i or 
t cm. m length and 5 or 6 mm m width at thu age) reaches the proportion 
of a golf ball or a tcums ball or may even be larger The accumulated fluid 
may so stretch the utenne body and the cervical canal that their contours 
are greatly dutorted The ballooned genital traa may assume a dumbbell 
shape and nsc from the pelvic floor into the abdominal cavity with the 
constneted portion representing the junction of the uterus and the vagina. 
It may be impossible to recogmte the true nature of the lesion until the 
more or less normal utenne tubes and ovanes arc identified at the upper 
pole. When luch a speamen u opened the vagina u obstruacd by a fhm 
diaphragm across its Imvcr third or by an imperforate hymen The lumen 
Is filled with clear or broivrush mucoid fluid. The cervix u ividely patulous 
and the utenne body is also greatly dutended Microscopic examination 
shmvs an overproduction of mucus by the cervical glands ivhich have been 
presumably stimulated by estrogens Kcratmization of the vaginal epithe- 
lium likewise gives evidence of an increased hormone activity 

CUaictl Findijigi — Climcally this condition appears as a pelvic or loivcr 
abdominal n\-elUng which may produce (1) Antenor pressure and urethral 
obstruction (2) postenor pressure and rectal obstruction or (5) upivard 
dupUcement of intestmes and respiratory embarrassment. The enlarged 
uterus may be palpable and mdeed can reach up to or be>ond the navcL 
385 
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It IS apt to be tensely filled and give the impression of a smoothly rounded, 
solid tumor Not infrequently it is mistaken for a distended bladder, until 
drainage of the bladder with a urethral catheter fails to dimmish the size 
of the abdominal swelling 

By rectal examination the pelvis is found to be filled by a mass pro- 
jecting backward against the hollow of the sacrum Gentle separation of 
the labia and inspection of the vaginal orifice or canal shows a bulging 
membrane either at the hymen itself or at a slightly higher level 

Treatment— It is important to recognize this condition, because the 
unwary operator may open the abdomen, excise the presenting mass, and 



Fag 220 —Photograph of hydrometrocolpos removed at autopsy in a week-old baby 
The specimen had contained mucoid fluid The vagina and uterus are greatly distended. 
(The outhne at the nght indicates the relative size of a uterus and vagina from a noi 
mal baby of this age ) 


not realize until it collapses that he has removed the uterus and a large pan 
of the vagina In most instances treatment is possible by the simple measure 
of nicking the membrane which presents at or near the vaginal orifice The 
operator should insert a small needle and aspirate some of the fluid to make 
certain of the diagnosis, before plunging a knife into the structure If mu- 
coid fluid (which may be slightly hemorrhagic) is obtained, the occluding 
diaphragm can be slit and the opening dilated with a hemostat There will 
be an immediate discharge of the entrapped fluid and the pelvic or ab- 
dominal mass will disappear. 

In one of their cases, Mahoney and Chamberlain^ injected Diodrast 
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through a needle which had been passed through the vaginal membrane 
Subsequent films (Fig *30) conhnned the impression of a dilated genital 
tract and this baby ivas successfully treated by mere incision of the 
membrane 



tig sga— Roectgenogmu o! t hTdrcHnetrocolpo* in s cwodsy-old baby made by 
injecQotL of iodide into it through the vagliia] membrane. (Caie of P J Mahoney and 
J W Chamberlain.) 

HEILATOCOLPOS 

In girls wth an tmpcrforaie hymen the uterine discharge of blood at 
puberty leads to a coUectioa of hemorrhagic material ivithin the vagina 
Clinical Findlngi.— These patients eleven to thirteen yean of age have 
abdominal or pehne p<un which may be constant or crampy Constitutional 
symptoms are absent or mini mal nausea and vomiting are rarely observed. 
Tenderness is found by rectal examination or by suprapubic midlmc 
pressure 

l>iagnoiii.— Intrapcntoncal pathology such as appcndiatis may be sus- 
pected and It 13 well to remember that lower abdominal pam m a female 
of thu age can be caused by a distended vagina. This possibility u to be 
especially comidercd if the individual has not yet menstruated but has 
other signs of beginning sexual maturation such as appearance of pubic 
bair and enlargement of the breasts. Satisfactory examination of the vaginal 
outlet should immediately establish the correct diagnosis. The occluding 
vaginal membrane wtII be bulging and mil ha\e a dark color because of 
die blood which is dammed up behmd iL 

Treatment.— A simple manon of the imperforate h)-men permits escape 
of the entrapped fluid and brings immediate relief to the girl 
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OVARIAN CYSTS 

Cysts of the ovary are not uncommon in girls prior to puberty They 
have been found at birth, shortly afterward, or at any period of childhood. 



Fig 231 —Dermoid of the ovary removed from eight-year-old girl 
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inal pain resulting from tomon of the pedicle. Abdo min a l or rectal exam 
inauon reveals a cystic mass which is usually nontendcr but which may be 
quite tender if it is twnited and infarctcd In some cases the cyst ndes up 
out of the pelvu and is thought to originate from some other organ such 
as the mesentery or omentum When dermoid cysts contain teeth they can 
be detected by roentgenologic studies. 

Simple cysts (Fig 23*) and dermotds (Fig 231) occur with about 
equal frequency The former arc filled with a clear serous fluid and the lat 
ter contain hair sebaceous maicnal teeth or other structures which can 
develop from the ectoderm Some data from seven cases of ovanan cyst in 
childhood surgically treated at the Childrens Hospital are lummanred in 
Table 55 

TABLE 15 

Orxmujr Crvn nr Cnnmn 


Afc 

Tjp* erf Cj»t 

She 

8 mettlla 

Sifnpb (wtUi temloo) 

10 b}r 19 br 11 cm. 
IlOO cc. erf euM 

8 )wi 

Dmood 

7 by 9 bj 8 cm- 

8r«tn 

MoltflomUr (wilh tenoo) 

OA by 4 by S cm. 

Bratn 

DmzMU 

9A by 7 by 4 cm 

18 Tc&n 

DeneoK] 

If by 10 by • cm. 

11 Jt«n 

Dencoid fwitli tonMo) 

lO by 7A by 8 9 cm. 

15 rwi 

SbopU 

4 cm. 


NEOPLASMS or THE OVAST 

Well over 100 examples of ovanan neoplasms in guls have been re 
corded in the literature Of all the tumors and cysts of ovanan ongin which 
have been described approximately 60 per cent are malignant neoplasms 
about 20 per cent are dermoids and about 20 per cent are simple cysts 

Sarcoma of the ovary is one of the rarest of mabgnant tumors 
m thu age group It proliferates rapidly and tends to metastasue early In 
fortunate cases the inadental discovery of the mass dunng an abdo minal 
examination or the torsion and infaraion of the groivth has led to early 
exaiion and permanent cure 

Teratomas arc a little more common and of course have a 
^ter prognosis regarding local extension raetasiases and recurrence. They 
be largely composed of sebaceous material but microscopic study of 
solid portions shou-s other forms of tissue v\hich indicate a denvation 
from eaoderm mesoderm and entodenn Portioni of teeth or bone can be 
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OVARIAN CYSTS 

Cysts of the ovary are not uncommon in girls prior to puberty They 
have been found at birth, shortly afterward, or at any period of childhood. 



Fig 231 —Dermoid of the ovary removed from eight-year-old girl 



They attract attention by intermittent lower abdominal discomfort, by pro 
gressive enlargement of the abdomen, or by acute episodes of severe abdom- 
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of the charaacnstics found in this type of neoplasm m women The lesion 
u usually imilatcral It is apt to be &olid« though portions may be cystic or 
necrotic. While growth is rapid, encapsulation may exist for a considerable 
penod of time a faa ivhich enhances the possibibty of cure if early re 
moTal can be performed. These tumors may be an embryonal type ol 
eptthehoma a more slowly groivmg odenocaTCinoma, or even the more 
highly differentiated granulosa cell neoplasm (Fig sgj) With the latter 
lesion to much estrogenic substance may be produced that menstrual penodi 
appear breast tissue develops and the bone growth exceeds the normal 



•54-~i'l»otagraph of a iCTen year-old gW with a granuicn cell carcmoiiia of iht 
thowing pabic lilr enlargement of the brcaita, and adranced phyucal develop 
(From Bland and Goldstein in Surgery Gynecology and Obftetnea.) 

CUnieti Finding* in Ovarian Tumor —The chmeal features of ovarian 
tumors are those of an enlarging lower abdominal or pelvic rnaat which 
ftiay or may not be fixed. Pam is rare unless torsion lias occurred oi 
pentoneal implantations have taken place Sexual precocity (Fig 854) and 
ulenne bleeding appear li the neoplasm produces suffiaent amounts ol 
atnn. 

Treatment— If phytical examination and roentgenologic study do not 
^omtrate mctastaics exploration should be performed, because the neo 
P^«ni may be a comparauvely bemgn teratoma or else a more mahgnani 
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frequently identified by roentgenologic examination of the abdomen These 
lesions vary considerably in size, they may become extremely large and still 



253 —A granulosa cell caranoma of the ovary from a thir teen-month-old child, 
showing cystic portions and tlie internal pedunculated solid tissue This baby entered 
the hospital because of uterine bleeding 


TABLE 36 

OvABiAN Neoplasms in Childhen, Occuhring in the Children’s Hospital 


Age 

Type of Growth 

Size 

Postoperative Result 

13 months 

Granulosa cell carcinoma 

15 by 11 5 by 12 cm 

No recurrence 4 years later 

19 months 

Fibrosarcoma 

7 by 5 by 5 cm 

No recurrence 4 years later 

5 years 

Fibrosarcoma (with tor- 
sion) 

11 by 6 by 4 cm 

No recurrence 10 years later 

5 years 

Adenocarcinoma 

12 by 9 by 6 cm 

No recurrence 11 years later 

6 years 

Teratoma 

5 by 4 by 4 cm 

No recurrence 14 years later 

1 0 years 

Embryoma 

1500+ gm 

Recurrence and metastases in 3 montlis 

11 years 

Teratoma 

2055 gm 

No recurrence in 7 years 

11 years 

Adenocarcinoma 

700 gm 

Metastases Death in 0 months 


retain rather benign features Surgical excision is almost always followed by 
an excellent chance of permanent cure- 

Carcinoma —Carcinoma of the ovary is a rare condition which has most 
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of the chanicteruua found in thu type of neoplasm in uomcm The lesion 
u oiually unilateral It is apt to be solid, though portions may be cystic or 
□ecrotic. While groivih is rapid, encapsulation may exist for a considerable 
penod of time a fact ivhich enhances the possibUitj of cure if early re 
moral can be performed- These tumors raa> be an embryonal tjpe of 
epithelioma a more slonl) groiving adenocarctnoma, or c^'en the more 
highly differentiated granulosa cell neoplasm (Fig 233) "With the latter 
lesion so much estrogenic substance may be produced that menstrual periods 
ippcar breast tissue deielops and the bone grosv'th exceeds the normal 



^ ‘M —Photograph of a seven year-old girl with a granulon cell caranoma of tht 
onrj ihowing paHc hair cnlaigcrocnt of ibe bream, and adrinced physical develop 
ownt. (From Bland and Colduem In Suigeiy Gynecology and Obuetnex.) 

Clinical Findingi in Orariaii Tumor —The chnical features of ovanan 
tumors are those of an enlarging loucr abdominal or pelvic Tnan which 
tuay or may not be fixed. Pat 7 t is rare unless torsion lias occurred 01 
peritoneal implanuuons ha\e taken place Sexual precocity (Fig 234) and 
uterine bleeding appear if tlie neoplasm produces luffiaent amounts ol 
estrm. 

Treatment.— If physical examination and roentgenologic study do noi 
dmonstrate metastascs exploration should be performed because the neo 
plasm may be a comparati\cI> benign teratoma or else a more malignant 
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growth With an unbroken capsule In either case the chances of a complete 
cure are better than has been generally supposed. 

When a malignant ovarian neoplasm has been found at operation and 
has been apparently completely removed, the question naturally arises of 
whether x-ray irradiation should be given postoperatively over the abdomen 
and pelvis as a precautionary measure We customarily withhold postopera- 
tive irradiation because it will permanently sterilize and will prevent the 
full maturation of the individual If malignant cells have been left m the 
operative field, x-rays will probably not destroy all of them, if neoplasm 
has not been left, x-ray treatment is superfluous and will bring on tlie detri- 
mental ejBfects of destruction of the remaining ovary 

VAGINITIS 

Vaginitis IS occasionally found in young girls and has been described 
in epidemic form in foundling homes where there are inferior toilet faal- 
ities and poor hygienic care Gonococcal vaginitis and purulent discharge 
IS uncommon but yet is a well recognized entity. Foreign bodies of various 
sorts may be introduced into the vagina by the child and their presence is 
often unsuspected until persistent discharge leads to an adequate vaginal 
examination. 

Most cases of vaginius in children will permanently subside with proper 
attention to local cleanliness, occasional vaginal irrigations with a catheter 
and syringe, and possibly instillation of mild antiseptics (which can be in 
troduced on a throat swab) . If local irritation has been produced by a for 
eign body, the removal of this object is the principal therapeutic measure 
which IS necessary. 

Treatment of Gonococcal Vaginitis.— Gonococcal vaginitis often responds 
to repeated douches and application of mild antiseptics, but a more rigorous 
treatment is sometimes required Injection of estrogenic substances in suf- 
ficient amounts will change the vaginal epithelium to a squamous form 
which is more resistant to bacterial growth, but this treatment is expensive 
and deserves little more than theoretical consideration. Chemotherapy is 
cheaper and is easier to administer Sulfathiazole has been described as giv- 
ing very satisfactory results ivhen the drug is employed for ten days to two 
weeks in moderate doses, according to the age and size of the individual 
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growtJi With an unbroken capsule In either case the chances of a complete 
cure are better than has been generally supposed 

When a malignant ovarian neoplasm has been found at operation and 
has been apparently completely removed, the question naturally arises of 
whether x-ray irradiation should be given postoperatively over the abdomen 
and pelvis as a precautionary measure We customarily withhold postopera- 
tive irradiation because it will permanently sterilize and will prevent the 
full maturation of the individual If malignant cells have been left m the 
operative field, x-rays will probably not destroy all of them, if neoplasm 
has not been left, x-ray treatment is superfluous and will bring on tlie detn- 
mental effects of destruction of the remaining ovary 

VAGINITIS 

Vaginitis IS occasionally found in young girls and has been described 
in epidemic form in foundling homes where there are inferior toilet faal- 
ities and poor hygienic care Gonococcal vaginitis and purulent discharge 
IS uncommon but yet is a well recognized entity Foreign bodies of various 
sorts may be introduced into the vagina by the child and their presence is 
often unsuspected until persistent discharge leads to an adequate vaginal 
examinaaon. 

Most cases of vaginitis in children will permanently subside with proper 
attention to local cleanliness, occasional vaginal irrigations with a catheter 
and syringe, and possibly instillation of mild antiseptics (which can be m 
troduced on a throat swab) If local irritation has been produced by a for 
eign body, the removal of this object is the principal therapeutic measure 
which IS necessary 

Treatment of Gonococcal Vagmitis.— Gonococcal vaginitis often responds 
to repeated douches and application of mild antiseptics, but a more rigorous 
treatment is sometimes required Injection of estrogenic substances in suf- 
ficient amounts will change the vaginal epithelium to a squamous form 
which is more resistant to bacterial growth, but this treatment is expensive 
and deserves little more than theoretical consideration Chemotherapy li 
cheaper and is easier to administer Sulfathiazole has been described as giv- 
ing very satisfactory results "when the drug is employed for ten days to two 
weeks in moderate doses, according to the age and size of the individual 
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tanum (In the male) and a complete epispadias The exposed bladder 
niucoo It tbroivn into folds and has a bnght cherry-red color, m contrast 



F% *56.— Exstrophy of bliddcr Left At ioeo monihi of age UO Indlcite* the 
oretenl orifkeL Right At four yean of age. Note bow tqoimous epitbeliam hu now 
co te r e d about three fourths of the bladder 

to the lurroundjng skin (Figs *35 *36 and S58) The ureteral onficci 
intermittently dila te and discharge droplets of urme The mucous mem 
brane of the urethra u smooth red and moist. Toudung any portion of 



Fig —Lateral view of a fourycar-old boy ibowfng the bulging cutTophJed bladder 

these s’anoui membranes tvill make the child tvince and cry out wth dis- 
comfort and pam This semitrinty diminuhes tnth advancing yean because 
squamous epithelium replaces a portion but not all of the bladder mucosa 


CHAPTER XXXIV 


EXSTROPHY OF THE BLADDER 

Exstrophy of the bladder is one of the most distressing congenital mal 
formations which the surgeon must treat In this condition, the bladder, 
opening as it does on the anterior abdominal wall, allows a continual escape 
of urine which produces malodor and disagreeable wetting of the clothing. 
The everted and exposed mucous membrane is very sensitive and is easily 
irritated by any overlying pad or dressing The deformity is always associ- 
ated with a wide separation of the pubic bones, so that there is a waddling 
and unstable gait These individuals rapidly become socially ostracized be- 
cause of the urimferous odor which always attends them, furthermore, they 
are quite apt to become introspective and retiring because of the physical 
deformity which bothers them 

The therapeutic problems are threefold (i) to provide an adequate 
receptacle which can receive and discharge urine at suitable intervals, (2) 
to remove the discomfort caused by the exposed mucous membranes, (3) to 
stabilize the pelvis and thereby improve the manner of walking 

CLINICAL FINDINGS 

Exstrophy of the bladder in males or females is a deformity in which 
the entire lower urinary tract from the apex of the bladder to the external 

r 



Pig 235 —Exstrophy of bladder m a day-old boy C, Cord stump B, Bladder P, Penis 


urethral meatus is opened (as if by an anterior midline cut) and lies ex- 
posed and everted on the abdominal wall The trigone and its ureteral 
orifices can be viewed in the center of this mass Below this is the verumon- 
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which u associated with a mde dtastasts recti below tlic umbilicus By 
palpating either lower abdominal ivall lateral to the bulging bladder the 
rounded ends of the pubic bones can be fclL The tivo sides may be sepa 
rated from each other by as much as i or s inches. Many of these mdivid 
iiaU have bilateral indirect inguinal hemioSj and undescended testicles are 
not mfrequently found m the males 

The external opening of the ureter* would naturally lead one to beheve 
that ascending staphylococcal or streptococcal infections would be common 
yet It u quite unusual to find an important urctentis or pyehtii Numeroiu 
observation* on untreated children ha\c shown little or no microscopic 
change* in the unne and no dilatation of the pelves or ureters by retro- 
grade or mtravenous pyelograms 

TREATMENT 

HlitoricaL— The earliest efforts to treat this malformation were directed 
toiv’ard anatomic rcstorauon of the bladder and urethra TTie bladder ivas 
turned m doted, and i«u given an intra abdominal position but these 
operations were never successful because it ivas impossible to reconstruct 
a suitable vesical outlet and sphioaer musde. 

Subsequent surgical attempts were confined to exmsion of the bladder 
and transplantation of the ureter* mto the lorn groin or onto the perns 
itiell Wi^ the ureten in such positions vanoiu type* of rubber apparatus 
could be strapped to the body or thigh to collea the unnary diichargca 
Such attachments were very cumbersome and this form of treatment has 
fallen mto disuse 

Ureterocolonic Anastomoses —For a long time the rectum has been 
employed as a unnary reservoir but tlie method* for anastomosmg the ure 
ten to this structure have passed through many modifications In 1894 Maydl 
accomphihed this task by exasing and discarding most of the bladder and 
then implanting the tngone (with the ureters attached) mto the colon In 
ihu way he hoped to *a\e the valvchkc action of the ureterovesical junctions. 
Unfortunatdy the implanted tngone frequently sloughed because its blood 
supply had been unpaired In 1901 Peters improved upon this teclinic by 
implanting the ureter* separately and carrying along only a narrow nm of 
tngonal tissue v.ath each ureter This procedure wtu followed by quite a 
few successes and some individual* are still ahve and in good health twenty 
to thirty yean after the operaaons. The first child treated by this means 
at the Childrens Hospital (by Ladd) in 1918 ivas m excellent health dur 
ing the sixteen year* that he could be followed unul 1954 Since that time 
the patient has been lost track of. 

In 1909 Coffey^ suggested that a valvclike structure could be obtamed 
if ureters were run along for a suffiaent distance between the coat* of the 
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(Fig 236) . As much as a half or two thirds of the bladder may be thus 
spontaneously covered and rendered less irritable 



Fig 258 — Exstrophied bladder m an eight-year-old boy B, Bladder, the upper half of 
which IS covered by squamous epithelium P, Penis, which has a complete epispadias 



pjg 239— Pelvis of a six-year-old boy -with exstrophy of the bladder, showing the wide 

separation of the pubic bones 

As Stated previously, such a forward dislocation of tlie bladder and 
urethra is always accompanied by a complete separation of the pubic bones. 
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immal expcnmentation is’as performed by Lanman and Colby * and it u 
largely from thu work that the Children 5 Hospital methods o£ urctcrosig 
moidostomy (since 1930) liave been evolved 

Principle of the Operahon— The pnnaples which arc regarded as of 
fundamental importance are (1) simpbfication of technic* (2) a trans 
abdominal exposure (3) establishment of a long intramural lubmuscular 
implantation of the ureter (4) careful walhng off of the operating field 
and avoidance of contamination so that the dangers of pentonitu arc mm 
I trial (5) omission of inlying ureteral catheters (after operation) so that 
the dangers of ureteritis arc lessened (6) nonmtemiption of the unnary 
flow dunng operauon or in the early postoperative penod (7) transplan 
cation of the ureters m separate stagei. 

The steps in the operaui'c procedure (Fig 240) may be described as 
follows. 

Stage I TTansplantaiton of the Right Ureter —The child should have 
a low residue diet and daily saline enema for several days pnor to operation 
In thu way fecal material m the rectum can be kept at a nummum during 
and shortly after operauon Avertin 80 mg per kg of body weight sup- 
plemented by ether 11 a very satisfaaory anesthesia. The tube by whiA 
the avertin is administered u left in the reaum but is clamped The 
exitrophied bladder is suitably xvalled off wth stcnle guttapercha or oiled 
silk and adhesive tape 

Since it is technically easier to transplant the nght ureter first a low 
nght rectus mosion is made and the muscle is retracted laterally The 
ureter u identified at the pelvic bnm and from this point doivnvord the 
pojtenor panetal pcntoncum is opened so that the ureter can be dissected 
from Its bed It is freed almost to the bladder where it u divided vnth the 
actual cautery or endothermy knife The lower end is ligated and alloived 
to retract doivn behind the fientoncum 

A small No xo or it soft rubber catheter is now inserted mto the 
upper end of the ureter and maintained here only durmg the course of 
the operauon so that unne can be collected and suitably earned away from 
the field. Furthermore this catheter keeps the ureter slighdy distended 
while being planted into the bcn\cl and dius insures that a lai^ enough 
tunnel wnll be made m the colonic ivalL Tlie sigmoid u then brought over 
to a proper posiuon to that the ureter may be directed into it wthout 
angulauon A portion of the sigmoid roust be selected which wall allow the 
intramural portion of the ureter to be in a straight Ime wnth the supenor 
retropentoneal segment of the ureter Furdiermore there must be no ten 
Sion or kinking of the colon itself. 

The recul tube (which had been used for admmistrauon of the aver 
tin) u now undamped and the ugmoid i> milked dow-mvard to expresj lU 
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colonic wall The first operations employing this principle were done in the 
next few years at the Mayo Clinic. During the following two decades Coffey 
made numerous studies of the methods for best performing a ureterocolomc 
anastomosis The Coffey No i technic was quite elaborate; it involved an 
extensive preparation of the bowel, then implantation of the ureters into 
the sigmoid, and use of inlying ureteral catheters which were led down 
through the rectum and anus for external drainage during the week or ten 
days following operation In this way a continuous flow of urine could be 
maintained, because the postoperative edema and swelling at the anas- 
tomotic site could not close off tlie ureters 

The Coffey technic No 2 was similar, but in addition a sleeve of rubber 
tubing was placed over that segment of the catheter which passed through 
the implanted part of the ureter. This was done to insure making a suf- 
ficiently large tunnel through the bowel wall, and thus avoid a constriction 
of the ureter after the catheters were removed In the Coffey No 5 technic 
no ureteral catheters were used Only one ureter was transplanted at a time 
and the lower end of it was temporarily closed by a constricting suture 
which sloughed through in a few days and established a communication 
between the ureteral and colonic lumina In all three of his modifications 
Coffey used the oblique submuscular position of the ureter to obtain a 
valvelike action, and this is his important contribution to this field of 
surgery 

Since Coffey’s publications there have been numerous reports on ex- 
perimental studies of modifications for ureteral transplantations In many 
of these the ureter has been purposely obstructed by a catgut suture, silk 
suture, a dress snap, or other contrivance which spontaneously sloughs 
through in a few days’ time This is done in the hope of avoiding early 
bacterial contamination along the ureteral lumen or the periureteral lym- 
phatics. We are absolutely opposed to all these occlusive types of anastomosis 
because they are unnecessary, they are unduly complicated, and there are 
adequate clinical observations to show that the simpler anastomotic meth- 
ods are more certainly productive of uniform and satisfactory results 

Bilateral Ureterosigmoidostomy (Children’s Hospital Technic).— During 
the decade prior to 1930 the operative results in the Children’s Hospital 
cases were not good Most of the patients had been treated by the elaborate 
Coffey No 1 technic, and in some an extraperitoneal approach had been 
used The operative mortality from peritonitis was high Postoperative kid- 
ney function was often impaired by a considerable degree of urinary tract 
infection The methods employed were poorly suited to children, because 
they were too time-consuming and complicated The inlying catheter often 
set up a severe traumatic ureteritis which paved the way for a superimposed 
and chronic secondary infection Because of these unsatisfactory results. 
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gai and liquid contents. nght angle rubber damp* are placed to that 
no further gas or fluid can enter the sigmoid A longitudinal masion 
or 3 inchca in length is made by sharp dissection through the serosa and 
muscularu a small flap u freed up on either side from the underljing sub- 
mucosa. The ureter u now laid directly on this bared submucosa and the 
divided rausculans and serosa are brought together over it from above 



Fig 140 (Contmiud) -7 Uteral Ic»f of ponerior peritoneum sutuml to bowd with 
Intemipted tSk mturti. 8 Tightening of satura to inchor bowel to poMcnor peritoneum. 
9 Pondon of riicem after completion of biUiera] ureteral ttinipltnunotL 


downward inth a continuous suture. A second conunuous suture is then 
placed which folds in ind supports the first Ime of sutures. 

The rubber catheter is now withdrmtvn and any excess of ureter is cut 
off A longitudinal slit u made in the postenor border of the ureter so that 
the small o^ing at us end is Uansformed into a long oblique one A 
doubledteaded fine s.lh sumre is passed through this free end of the ureter- 
the needle, are threaded from tnthm outward The mucosa of Uie liotvel^ 
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Fig 240 —Method of establishing a ureterosigmoidostomy j, Portion of sigmoid iso 
lated by nght angle damps Bowel wall opened down to mucosa Small catlicter tied into 
mobilized and severed ureter 2, Ureter laid into bowel wall S-I and S-ll, First and sec- 
ond layers of sutures closing sigmoid 3, Piercing mucosa with electrocautery Ureter cut 
off to suitable length and catheter removed 5, Slitting ureter and placement of double 
headed silk suture 6, Ureter sutures run into lumen of sigmoid and then passed out 
through sigmoid wall to anchor ureter 
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Stage 2 Transphntatton of the Left Ureter -The left ureteral tran*. 
plantation u done through a left rcctu* inanon at a subsequent tune. It 
u usually possible to carry this out in tr%o or three uecLj according to 
how much reaction the iiidi\iduai has had to the first procedure 

Stage 5 Removal of Bladder and Repair of Abdominal Well Hernia 
and Epup^tas —Alter both ureters ha\c been tramplanied the next sur 
gical problem is concerned ivith remov’al of the bladder and repair of the 
abdominal trail hernia and epispadias If the child is in good condition 
this may be undertaken during the same hospitalization. Inasmuch as the 
thud-stage procedure is a lengthy one it is preferable m most cases to defer 
It for several weeks until the child has fully recuperated from his first ttvo 
operations. The best method we ha\c found for repair of the epispadias 
u the one dcscnbed by Ladd and Lanman “ The general prmaple of this 
U to save a itnp of bladder mucosa to form an anterior tvall for the urethra 
while the supenor surface of the penu is covered with sUn ivhich Is brought 
backward from a flap of the foreskin In this ivay a canal repmenung the 
full length of the urethra is maintained so that the rtproducovt tract of 
the individual is established The tteps in thu procedure arc indicated 
in Fig *42 

The bladder mucous membrane and the exposed urethra and penis 
must be cleansed thoroughly with soap solution and alcohol or other mild 
antucpuc. The skin of the surrounding abdomen and scrotum is prepared 
with ether and half strength oncturc of lodmc An indiion is made around 
the enure bladder except mfcnorly At the upper pole of the bladder the 
marginal inasions are earned upivard in an apex above the umbibcus. 
The bladder mucous membrane is now dissected free from the underlying 
structures and is turned fonvard and doivnw'ard as a flap stiU maintaming 
Its attachment with the base of the penu It is sometimes extremely difficult 
to accomplish this -without opening the pcnioneum but every cHort should 
be made to avoid doing so If the pcntoncum is acadentally nicked it 
should be immediately closed. The hernia betiveen the widely separated 
rectus muscles is repaired by turning over a flap from one antenor rectus 
^scia and suturing it to the fascia of the opposite side 

AttenUon is noi\ returned to the freed bladder mucosa the lateral 
portions of the bladder are cut off and discarded while a midlme strip 
(about to ^ inch ivide) is saved and reflected fonvard onto the supenor 
surface of the penis, to form the roof of the urethral gutter of the epis- 
padias, Thu raw surface is now covered over with a pedicle flap of skin 
which IS obtained from the foreskin in the manner showm in the drawing 
If thu skin has been seived into place as indicated there remain small 
iatcrai tabs or ears of ussue at the points B in Fig *45 These have a 
tendency to shrink and become less objecuonablc following operauon 
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opened with an endothermy knife and the ureter is carried into the lumen 
by the double-headed suture, the needles of which are passed through the 
bowel wall from within outward. When this suture is tied externally the 
ureter will be anchored to the internal aspect of the sigmoidal wall, its 
orifice will be directed into the lumen of the gut, and the ureteral opening 
will be large enough so that it will never become scarred and constricted 
During this step there is, of course, the possibility of soiling the operative 
field, but if care is taken and the instruments employed are discarded, 
important contamination is rare 

The two previous layers of sigmoidal wall suture are now continued 
downward to close the gut and also to cover over the ureteral anchor suture. 
The posterior peritoneum (which had been opened to isolate the ureter) 



Fig 241 —Left, Exstrophy of bladder in a three-year-old girl Right, Photograph at five 
years, after completion of ureteral transplants and cystectomy in three stages 

IS now closed With great care the sigmoid loop must be suitably anchored 
to the posterior abdominal wall so that the ureter is kept in a straight line 
and IS not angulated at the point at which it enters the bowel. Silk sutures 
are ahvays used for this stabilizing of the sigmoid in order to insure per- 
manency. The abdomen is closed in layers without drainage 

Following operation a high fluid intake should be urged for several 
days, in order to maintain an adequate flow of urine If the child does not 
drink well, fluid should be given by parenteral routes The time when 
urine appears in the rectum is variable and probably depends upon the 
amount of edema at tlie operative site and the resulting temporary con- 
striction of the implanted ureter Urinary discharge into the rectum usually 
begins in twenty-four to forty-eight hours, but it may be delayed as long 
as three or four days 
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Fig *43 While an anatomic repair is by no means obtained all of the 
previously exposed mucous membrane is cither removed or covered the 
gcmtal canal of the penis is completed, and the loal region 11 considerably 
improved from the cosmetic standpoint. 

Stabthzaiton of Bony Pehns —To date no one has attempted to restore 
the anterior continuity of the bony pelvis. It would be technically possible 
to inlay a graft of bone to stabihie the two sides of the pubic structures, 
but since three operations are necessary for rearrangement and repair of 
the gcmtounnary tract further extensive operations would be seldom 



Fig i^i (Contiiiu«<f) —8 Forevkin till open around corona and taro laycn oj iu 
lUn bong teparated by blunt dittection. p Foretkin flap la unfolded and will be threaded 
over the giant. 10 Foreskin orcr the gUnt and bdng anchored to tkln of abdonuna] 
wall // Continuation of tutnrc of foretkin to abdominal wall tklo /j Anchoring of 
foretkin to the tip of the bladder flap, Completed repair 

justified While these individuals tend to have a ivaddling gait m child 
hood the pelvis becomes more stabilized m later years Walking improves 
as the child grows older and mdecd one of our pauents has mdulged in 
aihletia. including football If the pelvis is quite unsteady a considerable 
amount of lupport on be given by a longjhoreman i type of belt which 
u placed below the creau of the ilia k> that the ..de, or the peivu are com- 
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Fig 242 —Method of cystectomy and repair of epispadias (after ureters have been 
transplanted to the colon) i, View of exstrophied bladder and penis The two abdom 
inal scars are from the ureteral transplantation operations z, Outline of incision for ex- 
asing bladder Entire bladder freed up and reflected downward, exposing rectus 
fascia and pentoneum Lateral cut made in rectus fasaa 4, Flap of rectus fascia turned 
to close the diastasis recu 5, Bladder flap tnmmed along dotted lines, lateral portions to 
be discarded 6 , Lateral cuts made on either side of the urethral membrane to receive 
the bladder flap 7, Bladder flap sutured into place, its membrane forming the antenor 
wall of the urethra 

and they should not be tnmmed down at this time for fear of interfering 

with the blood supply of the foreskin flap 

The postoperative appearance of one of these patients is shown in 
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lowing a ureteral transplant but both of these recovered after suitable 
drainage of the pentoncal cavity These infections obviously resulted from 
contamination of the pcntoneum at the time of operation or from a 
temporary leak at the site of anaitomosu The comparative rarity of pen 
tonitu (two instances in fifty two uretcrosigmoidostormes) makes it evi 
dent that the transpentoneal approach 15 a rclauvcly safe one For this 
reason we do not believe that an extrapcntoneal operation for implanta 
tion of the ureters into the bowel is necessary There is considerable ob- 
jccuon to this latter procedure becaiue it is impossible to determine the 
exact intra-abdorainal positions of the sigmoid and attached ureters. Hence 



Fig 145,— IntriTcnou* pyclogmni from ■ foorjw-old girl three months *ftex 
uampUnutloc ol nretei*. There Is only ■ slight dilitadon of the urcten »nd renal 
pel res. 

there Is considerable danger of unknowingly angulating the bowel or 
ureters at the site of anastomosis 

Obstructire Symptoms after Operation —If for any reason a stneture 
develops at the anastomotic site or if too short a segment of ureter has been 
led into the sigmoid (so that the luminal pressure of the bowel is trans- 
mitted up the unnary tract) dilatation of the ureters and pelves will result. 
A slight degree of hydronephrosis is found m most cases (Figs 245 and 
147) but minimal dilatauon will not impair the individuals health if 
there Is no superimposed mfcction In an occasional patient the unnary 
tract Is quite dilated for several months after operation but then 13 smaller 
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pressed. An adaptation of this is shot\*n in Fig. 244; this wde canvas strap 
can be tightened by the suitably placed buckles. 



Fjg 243 — Fia e-) ear-old boy after ureteral transplants^ o’stectomy, and repair of epispadias 

outlined in Fig. 242. 



Fig. 244.— Type of belt employed to stabilize the pehis and thereby improve the gait 

EESULTS OF OPERATION 

Safety of Bilateral Ureterosigmoidostomy.— Since 1930, nventy-six chil- 
dren at the Children’s Hospital have been subjected to bilateral ure- 
terosigmoidostomy, according to the principles above described. There 
have been no deaths either during the postoperative period or subsequent 
thereto. Two patients developed abdominal abscesses and peritonitis fol 
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recxploration of the abdomen and inspection of the ureteral anastomoses 
m one there tvas a ureteral an^lation and m the other there tvas a itnc 
fure The correction of each obstruction ivas followed by relief of symp- 
toms and return of kidney function 

PoitoperttiTB Pyelltis.-'Whilc the Coffey technic of establishing a 
valve at the junction of ureter and ngmoid has undoubtedly been one of 
the greatest advances in the treatment of these cases there is little question 
that bacteria from the colon occasionally get into the ureters and give nsc 
to an ascendmg mfection Prior to the days of chemotherapy this compli 
cation resulted in bouts of pyebtis which were at times very difficult to 
control Smee most of these infections arc caused by the colon bacillus a 
potent agent 11 now available in the form of rul/antiamtde for treating 
those mdividuals who develop pyelitis Sulfathuiiole is more effecave 



Ftg 146 — IntnvcQoui pyf-log nmi from a boy ax yean after cstabluhmciU of urc 
tenwigmoidcwiooilei. Note the cicelleot pretermdon of cahees pelvea and upper por 
bom of the ureterv 

against the enterococcus and some other orgamsms which may be present, 
but cxpenence has shoivn that sulfanilamide alone is usually sufficient 
(and less dangerous) for controlling the infection provided there is no 
concurrent ureteral obstruction 

Sphincter Control after Operation.— Individuals ivith discharge of 
unne into the rectum can gain an adequate control of the anal sphincter 
if cooperation is good and adequate training is provided. During the day 
these children can go as long as tivo three or four hours ivuthout emptying 
the rectum and ivithout soiling themselves bctivcen tunes They may have 
to get up once at night but some can sleep through the entire night inth 
out defecauon or soiling These considerations raise the question of the 
best age for performing ureteral transplantauon and the period from three 
to five years has been arbitranly selected as the optimum time In infancv 
It 11 tcclinically possible to transplant the ureters, but there is some ques- 
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in size when visualized a few years later (Fig 247) . Presumably, edema or 
low-grade infection at the anastomosis partially obstructs these ureters for 
weeks or months, but when this reaction subsides the ureter obtains a free 
drainage and shrinks to more normal proportions 



Fig 247— Films from a boy who was eight years old when ureterosigmoidostomies 
were established The ureters and pelves became dilated after operation, but they sub 
sequently diminished in size Left, Two months after ureteral transplants Right, Two 
and a half years after operations 


In one girl a very large ureter (which had been previously obstructed 
by another congenital anomaly) was unwisely implanted into the colon, 
and subsequently this kidney and ureter had to be removed because of 
poor function and infection In two other children, recurrent flank pain 
and evidence of nonfunctioning kidney by pyelographic studies led to 







CHAPTER XXXV 


EMBRYOMA OF THE KIDITEY (WILMS' TUMOR) 

F.m hrynma of the kidney la one of the moat co mm on tumor* of the 
abdomen m childhood The neoplaim la a highly malignant one and hai 
been vanoualy called renal caranoma sarcoma rhabdomyosarcoma 
“angiosarcoma and so on depending upon the predominating type of 
tmue While an y given tumor may be largely comprised of one histologic 
substance an adequate microscopic elimination of block* from different 
parts of the spiecimcn alivays show* a mixed structure Hence it is pref 
erable to designate the*e lesions as embryomas or mixed tumors, of the 
kidney 

Considerable pessimism has sprung up regarding the prognosxi for 
children with this neoplasm and while it u still true that the mortality i* 
high, the outlook is not as hopele*s as many textbooks and report* would 
suggest. A reviciv of the Children • Hoipital material mdicates that about 
*5 per cent of panenti can be pennanendy cured by the method* which 
will be lubsequently presented 


PATHOLOGY 

For many year* the Children s Hospital pathological material on 
Wilms tumor of the kidney has been carefully preserved and itudied by 
Dr Sidney Farber His records have been used hberally in fummanting 
data for prcviou* report**- • and for the following lection 

Gnw Pathology —An embryoma always arise* ivithin the renal lub- 
siancc and as it grow* the kidney capsule u expanded and lurround* the 
neoplatm for a considerable penod of tunc before rupturing Embryoma* 
vary gready in sue a few arc as small as a fist many are as large a* a grape- 
fruit tome have the proportion* of a football The growth tends to be 
spherical or oblong The external surface is smoothly rounded or only 
slightly lobulatcd For the most part the neoplasms arc solid though cysuc 
space* and areas of degeneration arc common The color i* gray to grayuh 
white but some rone* may have a pinkish or yclloimh tint. The tissue may 
be qmte firm or else highly cellular and rather soft. On the whole the 
vascularity is poor but the surface vessel* can be quite large The neoplasm 
tends to be sharply demarcated from the compressed kidney substance by 
a narrou band of connecuve tusue but it u impossible to dissect the neo- 
plasm al^■ay at such a upturn The kidney may retain a more or less normal 
4 »» 
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tion of whether a baby would acquire adequate bowel habits, and we have 
deferred operation until the child is already trained. 

Summary and Conclusions.— The results of surgical treatment of ex- 
strophy of the bladder have been very encouraging These individuals who 
were previously ostracized are now able to play with other children, to 
attend school, and to have an improved cosmetic appearance While the 
functional reproductive state of males must remain in doubt, cases have 
been reported in which females have borne children While the life ex- 
pectancy of patients with ureteral transplants will be undoubtedly dimin- 
ished below normal because of recurring kidney infections, it is important 
to note that there are published accounts of individuals who are in satis- 
factory health twenty-five to thirty years after ureteral transplantation. 
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Hlitologlt Featuiei.— Microioopic g xamt nauon sho\s's tissues of many 
types. Epithelial cells predominate and I'ary from sheets of rapidly gromng 
embryomatous elements to more or less uell-differenoatcd epithelial lined 
spaces which are often reminiscent of renal tubules Connective tissue 
rtruaures are ahs’ays found to some extent* and indeed they dominate 



Fig jgi — Embryomi of kidney renKJred frerm a thirteen taonth-old boy who is alive and 
well raro yean later (Gate 13 Table 38) 



Fig a5» Embryoma of kidney from a one year-old boy 

the picture m some ipcamcni Smootli muicic and immature or even fuliv 
drvrlopcd .tna^ mmcl. arc commonlj obrenrd Small b.tr of bone and 
camlagc ma> be found. The pr«cra«.on nn>y be good but hemorrhage 
and degeneraute change, are common Careful m.cro«,p.c exam.nabon 
may ihme nau of cell, mthm blood aoKl,. 
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contour, but it is more apt to be squeezed into a distorted shape. Likewise, 
the kidney pelvis may be narrowed, elongated, or otherwise deformed 



Fig 249 — Sui^ically removed embryoma of the kidney Kidney in loiver left corner The 
tumor IS encapsulated and has a smooth surface 



Pig 250 — Opened speamen, embryoma of the kidney Variegated appearance of cut 

surface KLidney in lower center 

Tumor tissue may project into the renal pelvis, but in the great majority 
of cases it does not do so The tumor metastasizes either by invasion of the 
renal vein or of the retroperitoneal regional lymphatics 
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£ruitle*i ind we arc convinced that nothing u to be gained from subclaMi 
fymg the embryoma*. Hcnvc\cr a thorough examinaUon of the speamcn 
gives some important information to the surgeon because extensive hemor 
rhage and necrosis rupture of the apsule extension of tumor through the 
apinlc or invasion of renal veins are all findings of almost certain fatal 
import. The absence of all of these changes docs not necessarily mean that 
the outlook mil be excellent, because cells may have broken into the blood 
stream before or during the operauon and no evidence of thu propagation 
can be detected by the pathologut. The siic of a tumcn- is no measure of its 
capability for setting up metaitascs. A large gToivth ivhich completely fills 
the flank may be followed by a permanent cure whereas tivo of our smallest 
tumors had renal veins blocked with tumor cells at the time of operation 
Summary of Observations.— The tumor can then be charactcnrcd by 
(1) occurrence m the early yean of life (s) a vanegated histology (g) 
complete encapsulation for an undetermined length of time before its mem 
brane u broken (4) a very high degree of mabgnancy (5) common occur 
rcnce of hemorrha^ and necrosis (6) a tendency to reach a large size 
before metastases occur (7) dissemmation by ivay of the regional lym 
phaQa or by blood stream invasion 


CtnnCAL DATA 


Symptoms and Ph5r»Ical Fladlnga.— Unfortunately this lesion is dent 
for a long time and the pnmary complaint is usually related to a firm 
sivelhng in one flank which is discovered by the mother while dressing or 
bathing the child. It is extraordinary to see how large it can become before 
being noticed. The mass is charactensucally quite painless until it reaches 
enormous proportions and even then there is seldom more than a dull 


ache or discomfort. Careful questioning will sometimes disclose that the 
child has been pale or below par for several months but this is the excep- 
tion rather than the rule. Unnary complaints are quite rare but hematuua 
IS observed m a few instances. 

Inspection and palpation discloses a nontender mats (Figs. t55 and 
tsC) which fills the reiial fossa and possibly projects down into the pelvis 
and fonvard into the peritoneal cavity It is rounded or ovoid and has a 
smooth surface or a gently lobulatcd one The larger growths fill a third 
or even half of the abdomen. The superior margin disappears beneath the 
costal edge the lov,cr border can extend below the crest of the ilium the 
anteromedial border can project well into the abdominal avity as far as 
the midline of the body The mass is quite fixed it cannot be moved m 
relauon to the postenor abdominal structures it docs not move dunne 
rapirauon The diaphragm on the affected side may be somewhat clcvatetL 
but there U no respiratory embarrassment. -WTien an embryoma of the 



414 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 


Prognosis on Basis of Pathologic Findings.— A great deal of time has been 
spent in the Children’s Hospital Department of Pathology in the efiEort to 


Fig 253 — Embryoma of kidney removed from a ten-month-old female Patient ahve and 

well five years later (Case 9, Table 38) 


Yf 




/ 


Pjct 254 —Renal embryoma from a three-year-old girl who died eight months later wth 
pulmonary and intracranial metastases Tip of kidney shows at bottom of photograph 

dassify our fifty-six embryomas into subdivisions, with the hope of estab 
lishing the prognosis in a given case from the histologic findings of the 
^nprimen which has been surgically removed. The studies to date have been 
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fniiileu ind v/e arc convinced that nothing is to be gained from lubdasai 
fying the embryomas. Hov.cvcr a thorough cxaminauon o£ the speamen 
gives some important iniormauon to the surgeon because extensive hemor 
rhage and necrosis rupture of the capsule extension of tumor through the 
capsule, or invasion of renal veins are all findings of almost certain fatal 
impom The absence of all of these cliangcs docs not neccssanly mean that 
the outlook, mil be excellent, because cells may have broken into the blood 
stream before or during the operation and no evidence of this propagation 
can be detected by the pathologuL The tire of a tumor is no measure of lU 
capabihty for setting up ractastascs A large groivth which completely fills 
the flank may be foUtnved by a permanent cure whereas two of our smallest 
tumors had renal veins blocked with tumor «lls at the time of operation 

Summary of Ohserratioiia^The tumor can then be characterized by 
(i) occurrence m the early years of hfe (*) a vanegated butology (3) 
complete encapsulation for an undetermmed length of time before its mem 
brane u broken {4) a very high degree of malignancy (5) common occur 
fence of hemorrhage and necrosis (6) a tendency to reach a large sue 
before metastasei occur (7) dissemination by ivay of the regional lym 
phatla or by blood stream invasion 

CLUnCAL DATA 

Symptoms and Phydcal FlndtngE.— Unfortunately this lesion is silent 
for a long time and the pnmary complaint is usually related to a firm 
ra’tf/hng m one flank which is discovered by the mother while dressing or 
bathing the child It is extraordinary to sec how large it can become before 
bemg noticed The mass is diaractcnstically quite painless until it reaches 
enormous proportions and even then there u seldom more than a dull 
schc or discomfort- Careful questioning sviH soraelimes disclose that the 
child has been pale or below par for several months but ihn u the excep- 
tion rather than the rule Urinary complaints are quite rare but hematuria 
is observed in a fe^v instances 

Impection and palpation discloses a nontendcr mnq (Figs- 255 and 
*56) which fills the renal fossa and possibly projects doivn into the pelvis 
and fonrard into the pcntoncal cavity It is rounded or ovoid and has a 
smooth surface or a gently lobulated one- The larger groivths fill a thud 
or even half of the abdomen The supenor margin disappears beneath the 
costal edge the lower border can extend below the crest of the ihum the 
anteromedial border can project well into the abdominal cavity as far as 
the raidlmc of the body The mass u quite fixed it cannot be moved in 
relauon to the poitenor abdorairul structures it docs not move dunng 
rcspirauon The diaphragm on die affected side may be somewhat elevated 
but there is no respiratory cmbarraismcnt, WTicn an embiyoma of the 
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Prognosis on Basis of Pathologic Findings.— A great deal of time has been 
spent in the Children’s Hospital Department of Pathology in the effort to 
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Fig 253 — Embryoma of kidney removed from a ten-month-old female Patient ahve and 

well five years later (Case 9, Table 38) 



pjg 254 —Renal embryoma from a three-year-old girl who died eight months later ivith 
pulmonary and intracramal metastases Tip of kidney shows at bottom of photograph 

classify our fifty-six embryomas into subdivisions, with the hope of estab 
lishing the prognosis in a given case from the histologic findings of the 
cn^^rimen which has been surgically removed. The studies to date have been 
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With about equal frequency on the tivo sides while in rare individuals botli 
kidneys arc the site* of separate neoplasm* In the present senes tivcnty five 
were on the left, tiventy-cight were on the right, and three ivere bilateral 
It IS important to have as little trauma as possible m the handling of 
thc*e patients because repeated palpation of the mass squeezing of the 
tumor or disturbing it ivith a puncture biopsy instrument may discharge 
mal ig nan t cclls into the blood Stream and give nse to distant metastascs 
which vitiate any possibility of a permanent cure AspirntioTi btopsy has 
been recommended by some ivnten for confirming the diagnosis by micro- 
•copic «tudy Thu procedure u a thoroughly unsoimd one since puncture 



*57 —One year-old boy with embryomu of both Udueyi. Each kidney uimor ww 
apparently a tepante, pnioary growth. 

of the mass may seed the peritoneal cavity or the surxoundmg tissue* with 
neoplaim and spoil the surgeon s opportunity for complete removal of a 
lesion the prognosu of which u favorable We abandoned thu procedure 
more than tiventy yean ago 

ROEITTGEIfOLOGIC EXAJCNATIOIT 

Ftlms of the abdomen without contrast media almost ahvayi thow a 
slightly opaque mas* wth duplacemcnt of mteatine* to the middle or oj> 
posite iide of the abdomen Pyelograms by intravenous or retrograde route* 
give additional information but need not be considered necessary for 
ejtabluhmg the diagnosu. The pehT* of the kidney may be compressed 
greatly elongated or completely normal It can remain m its customary 
poriuon but It often tide, at the upper or loner pole of the tumor ihadow 
Hence the d>-e fiUed pel™ can be found nell up tonard the diaphrasm or 
quite Ion m the due fona The ktditey peltu and ureter are almott neter 
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kidney appears on die right, its upper anterior border may be hard to 
define from the adjacent liver, except for a shallow groove between these 
two structures 



255 —Twenty-six-month-old girl with large embryoma of nght kidney 

Low-grade concomitant fever can be explained on the basis of hemor- 
rhage and tumor decomposition, it does not necessarily imply that there is 
infection in this or another part of the body 

The urine is normal in most cases, occasionally a few red or white 
blood cells are found, rarely there is gioss hematuria The nonprotein 
nitrogen level of the blood is within normal limits 



Fig 256 — Five-mondi-old girl with embryoma of left kidney 


Diagnosis.— The age mcidence of embryoma of the kidney is of con- 
siderable help in establishing the diagnosis The neoplasms are most fre- 
quently discovered betiveen fwo and three years of age, though the youngest 
in our series was tivo months and the oldest child was seven years old 
Females and males aie affected in about equal numbers Embryoma appears 
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trooothly rounded or gently lobulatcd contour of an cmbryoma The 
neuroblattoma usually has an irregular outline poorlv defined borders 
and possibly an extension across the imdlinc of the abdomen whereas an 
embryoma has a sphenal or oblong shape well delineated borders and no 
extension beyond the \ertebral column 

The metastaies of these ttvo growths are quite difiercnt, Embryomas 
spread to regional lymph nodes and to tlie lungs ivhere the nodules are 
Urge and furzy in outline Neuroblastoma mctastascs arc more ividely 
scattered to the hver kidneys brain orbits lungs and particularly the 
skeleton which is peppered tvith small destructive lesions. The roentgeno- 
logic charaaensticx of the mctastascs (when they exist) tsoll often differ 
cntlate benveen the ti\o forms of neoplasm 

Since a neuroblastoma can invade the adjacent kidney and distort its 
pclvu pyelographic study is of little aid m differentiating the two con 
ditioru, 

HypernepiircinA of the KUdney —Hypernephroma or the GrauiUz tumor, 
u a solid neoplasm arising mthin the kidney and composed of cells inth 
dear foamy cytoplasms resembling those of an adrenal cortex- It u believed 
that such groirths arise from rests oF adrenal cortical Qssue which arc not 
infrequently found in othenvise normal kidneys The Gramci tumor is 
one which appears m middle or even late adult life It is exceedingly rare 
in childhood and ive have not encountered a single speamen dunng the 
lau twenty five years at the Children s Hospital It is important to recognize 
the diSerence between these two entirely different neoplasms of the kidney 
tnd we ivould scarcely need to mention the hypernephroma m this section 
on differential diagnosis except to clarify the hazy impressions which some 
physioans still hold concerning the tivo conditions The practical absence 
of hypernephroma m childhood makes it unnecessary to consider this 
lesion further 


Unattached Retroperitoneal Embryonuu— This term has been employed* 
to describe a solid or partially cystic mixed tumor ivhicb may appear any 
where along the posterior abdominal (or thoraac) ivall The adjective 
unattached u meant to imply that it is not connected wth the kidney in 
spite of the fact that histologic resemblance to renal embryoma may be 
dose Tills neoplasm u believed to arise from rcinnanti of the primitive 
pronephros or mesonephros and hence may be found on either side of the 
vertebral column from the fourth cervical segment dowmward as lar as 
the mtemal genitalu It often attains a very large size before auractiutr 
auenuon The prognosis is somewhat dependent upon the degree of 
malignancy Md upon the promptneu wath which the lesion u recognized 
a^nd removed- If a massive unattached retroperitoneal embryoma has a 
high position It IS luuallj impossible to distinguish it before opcmtion 
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displaced laterally, but they are frequently pushed medially to a consider- 
able degree. Lateral films may show the kidney pelvis displaced forward or 
backward in relation to the shadow of the neoplasm It has been our prac- 
tice to obtain an intravenous pyelogram in all cases when the diagnosis is 
in doubt Retrograde studies have usually been omitted because they re- 
quire an additional anesthesia and seldom give more information than can 
be obtained by the simpler intravenous method 



Fig 258 —Intravenous pyelogram from Fig 259 —Intravenous pyelogram from 
a child with an embryoma Opaque shadow a girl ivith an embryoma of the kidney 
fills the nght half of the abdomen The nght Note the opaque shadow on patient’s 
renal pelvis is enlarged and distorted nght and the distorted pelvis (arrows) 

An embryoma of the kidney can almost always be recognized without 
roentgenologic studies, but x-ray findings aid the surgeon because it is 
desirable to have preoperative knowledge of the position of the renal 
pedicle and blood vessels 

differential diagnosis 

In infancy and childhood, embryoma of the kidney must be differen- 
tiated from several other solid tumors which may occur in this region 

Neuroblastoma Sympatheticum.— This tumor (see Chapter XXXVI) , 
which arises from the adrenal gland medulla, or from other neural tissue 
in the retroperitoneal spaces, is the most common neoplasm which is apt 
to be confused with embryoma of the kidney It is a highly malignant 
lesion and is found in the same age groups In general, it is not as large as 
most of the embryomas It metastasizes early and even when the primary 
tumor is small there may be widespread secondary growths in the liver 
and particularly the skeleton. The primary neoplasm is firm or hard and 
generally has a pebbly or finely nodular surface, in contrast to the more 
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Operative irradiauon refutes one of the cardinal pnnaplei for treatment of 
these nuH — namely removal of the mass as soon as tt is discovered We arc 
coTiTmccd that x ray therapy has been too widely employed ivnthout due 
conjidcrauon of the end results obtained m patients so treated. 

A fairly extensive but not enurcly complete revieiv of the English 
literature shcnvi sixteen cases which may be bsted as probable cures follow 
mg nephrcaomy To these may be added fourteen more from our own 
•cmcc Of these thirty cases (Table 37) ten had preopcTativc irradiation 
snd twenty did noL ^Vhilc the total number of cases treated ivith and with 
out pTcopcrative irradiauon is obviously too small to ivarrant any sivceping 
conclusions the figures certainly suggest that recourse to immediate sur 
gcry gives the highest possibility of permanent cure 

Immediate Exdalon of the Tumor— In recent years at the Children i 
Hospital the large size of a tumor has in no instance been cohsidcrcd a 
coutraindicauon to immediate operauon Furthermore the operauve mor 


TABLE n 

VftLta Tuitoa Cused Mom tbam Eyavraai Mafra 


WHii PRopentin ImdiElido tad NvphRctflmj 

Fran QuUreii ■ HoaptUl 

No ol 

Cun 

9 

1 

NcpttrrcUm/ vHhoat PreofMnUre ImdiatjaD 

7 

Fran OuklreD i Hocprtal 

18 

Totxl 

30 


tality has not been high even though the tumors have been removed iviih 
out preoperauve x-ray ihnnkage During the last thirteen yean thirty 
*^en panents have been subjected to cxasion of an embryoma wth tivo 
operaUve deaths One of these had intra abdominal metastases and prob- 
ably should not have been operated upon The other died of thoch. In the 
^ eight years tiventy two embryotnas have been removed and ivith no 
operative mortality These figures refute the statements that preoperauve 
irradiauon is necessary to obtain a low operauve mortality 

Preoperaltve Preparations —It anemia is present, prcoperauie trans 
fusion IS indicated. Preparauon must be made to administer blood during 
or immediately after operauon because the extent of the dissecUon often 
produces considerable shock which can be adequately combated only by 
inmsfusion While it u not absolutely necessary it u a good precauuonary 
measure to place an inlying cannula m one of the ankle veins before start 
ing the laparotomy so that intravenous fiuids and blood can be given at 1 
moment s notice if the need arises 
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from an embryoma of the kidney If it should arise in the lower abdomen, 
embryoma of the kidney can be excluded because the mass does not extend 
into the renal fossa Retroperitoneal embryomas are rare, most of them 
are found in adult life During a period of years in which we have en- 
countered fifty-six embryomas of the kidney, only five retroperitoneal em- 
bryomas have been seen 

Hydronephrosis.— Hydronephrosis is not rare in this age group, it 
usually results from some congenital obstruction either at the ureteropelvic 
junction or at the ureterovesicle valve While a kidney pelvis can attain 
enormous proportions and even fill half of the abdomen, it may be unac- 
companied by pain in its dilated state However, the history will usually 
indicate that there have been previous bouts of pain in the flank or loin of 
the involved side By palpation the fluid nature of a hydronephrosis is 
usually evident, but a tensely distended hydronephrotic sac has not infre- 
quently been mistaken for a solid tumor. If physical findings leave the 
physician in doubt, intravenous or retrograde pyelograms will quickly 
settle the differential diagnosis 


TREATMENT 

When the diagnosis of embryoma of the kidney has been made, the 
course of therapy must be decided upon If left untreated, these individuals 
rapidly develop metastases in the retroperitoneal lymph nodes or lungs, 
and possibly in the liver or brain If no metastases are demonstrable the 
primary growth should be removed in all cases no matter how large it 
might be While the size of the abdominal swelling may make the prognosis 
appear dubious, surgical excision holds the only hope of cure 

Preoperative Irradiation.— Some clinicians, notably Kerr,® Kretschmer,® 
Wharton,^ Priestley and Broders,^^ and Prather and Friedman,^® have ad- 
vocated the use of preoperative irradiation over the growth with two 
thoughts m mind (i) to reduce the size of the local mass so that it will be 
technically easier to remove it, (2) to kill off the more malignant cells and 
possibly prevent their escape into the blood stream during the manipula- 
tions of operation Some surgeons have employed x-ray irradiation to shrink 
the tumor so that it can be removed through an oblique flank incision 
(which gives a totally inadequate exposure in a child) However, if a trans- 
peritoneal approach is used, sufficient room can be obtained to remove even 
the largest embryoma, so that preoperative irradiation can be dispensed 
with 

Preoperative irradiation implies that there must be a deferment of 
operation for several weeks to gam the optimum effects of the x-rays Dur- 
ing this time the tumor may begin to seed the blood stream and set up 
metastases, and the one chance for a permanent cure has been lost Pre- 
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Traruabdominal Exposure —There can be no quesuon about the bc»t 
method for removal of an embryoma of the kidney It is unwise to attack 
one of these leoons through an obbque posterolateral masion in the Han k, 
because this give* too imall an opening between the closely approximated 
ribs and iliac crest of a child where** an anterior abdominal wound am be 
more liberal and give* a better view of the mas* Furthermore the postero- 
lateral approach implie* that the neoplasm ivill be handled a great deal 
before it is arcumvented and the renal pedicle reached whereas the trani- 
abdouunal exposure alloivs the renal vessels to be ligated and divided 
before the tumor u duturbed It i* highly important to dose the renal vein 
early m the operaaon to dirmnuh the dangers of hbcrating tumor cell* 
into the blocxi «trcam 

The incision should run from the costal margin downivard as far as 
the cucumstance* of the case dictate (Fig «6o) not infrequently it must 
be earned almost to the pubis The rectus musdc can be spbt but it i* 
preferable to retract it laterally and thu* gam a stronger postoperative 
wound. The ascending or descending colon according to whether the 
tumor u right or left-sided u freed from its lateral pentoneal reflection 
and IS tum^ toivard the imdline of the bod> to expose the renal mass and 
pedide- 

Liberation of the Tumor Mass and Closure of TVound— The renal 
artery and vein are divided It may be necessary to remove a portion or all 
of the adrenal gland but in most eases the adrenal can be saved The ureter 
u next divided a* low doivn as it can be freed Dissection u now begun to 
free the tumor from its extensive posterior bed All of the fat which clings 
to Its capsule or pedicle should be left attached to the tumor and removed 
with it. Branches of the lumbar veins course over the surface of the tumor 
and must be severed When the maio u completely hberated and lifted out 
of the belly there is a large raw area m the posterolateral abdominal wall 
Thu must be carefully inspected and all bleeding points ligated The 
colon IS allowed to drop back in place to cover over the raw zone. The 
tbdoimnal ivound u quite long but if it is carefully closed no duturbance 
m h ealin g is encountered in the postoperative period 

There u alivayi a tendency to ivorry about the general condition of 
the child and whether he ivill stand contmuation of the operation Because 
of thu the operator u apt to feel humed thus a necrotic tumor may be 
roughly pressed or pull^ upon and it* capsule thereby ruptured Every 
effort should be made to handle it carefully to avoid thu catastrophe If an 
inlying venous cmnuU has been previously placed m one of the extremities 
so that blood can be continually administered dunng operauon the surgeon 
utII be considerably reassured and ivUI be able to undertake a slov-er and 
better type of operation 
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Transabdominal Exposure —There can be no question about the best 
method for removal of an embryoma of the kidney It u umvuc to attack 
one of these leconi through an oblique posterolateral masion m the Hank, 
bcausc this gives too small an opening bctivecn the closely approximated 
nbs and iliac crest of a child whereas an anterior abdominal wound can be 
more liberal and gives a better view of the maa Furthermore the postcro* 
literal approach impbes that the neoplasm wll be handled a great deal 
before it is arcum\enicd and the renal pedicle reached whereas the tram- 
ibdominal exposure allows the renal vessels to be ligated and divided 
before the tumor is disturbed It is highly important to dose the renal van 
early in the operation to dimmish the dangers of liberating tumor cells 
into the blood stream 

The tncuion should run from the costal margin doivnivard as far as 
the arcumstanccs of the case dictate (Fig a6o) not infrequently it must 
be earned almost to the pubis The rectus musdc can be split, but it is 
preferable to retract u laterally and thus gain a stronger postoperative 
wound. The ascending or descending colon according to whether the 
tumor u nght or left-sided, is freed from its lateral peritoneal reflection 
and is tum^ loivard the midlme of the body to expose the renal mass and 
pedicle. 

Liberation of the Tumor Mass end Closure of TFound— The renal 
irtcry and vein are divided It may be necessary to remove a portion or all 
of the adrenal gland but m most cases the adrenal can be saved. The ureter 
u next divided as low down as it can be freed. Dissection is now bcirun lo 
tree the tumor from its extensive posterior bed- All of the fat which clings 
to Its capsule or pedicle should be left attached lo the tumor and removed 
with it. Branches of the lumbar veins course over the surface of the tumor 
^d must be severed ^Vhcn iJic mass 15 completely liberated and lifted out 
of the belly there is a large raw area m the posterolateral abdominal wall 
This must be carefully inspected and all bleeding points ligated. The 
colon u allowed to drop back in place to cover over the raw zone The 
abdominal wound is quite long but if it is carefully closed no disturbance 
m healing ij encountered m tlic postoperauve period 

There is always a tendency to worry about the general condition of 
the child, and whether he will stand continuation of the operation. Because 
of thu the operator is apt to feel hurried thus a necrotic tumor may be 
roughly pressed or pulW upon and its capsule thereby rupturccL Every 
^ort should be made to handle it carefully to avoid this catastrophe If an 
inlying venous cannula has been previously placed in one of the cxtreimUes 
*0 that bl(X)d can be continually administered dunng operation the surgeon 

be considerably reassured and will be able 10 undertake a slower and 
o^er type of operation 
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RESULTS OF TREATMENT 

In our senes of fifty-six patients with embryoma of the kidney, fifty- 
four were operated upon, and two died without operation Almost all those 
who died after operation had evidence of recurrence (by physical examina- 
tion or roentgenogram of the chest) within six months In all but one of 
the fatal cases, death occurred within one year of operation. These obser- 
vations have led us to believe that if a patient survives operation for a year 
and a half without evidence of recurrence, he can probably be regarded as 
a permanent cure The high degree of malignancy in this tumor does not 
make it necessary to set up minimal limits of five or seven years as criteria 
for claiming a permanent cure In no instance have we seen a late recur- 
rence some years after operation, such as is occasionally found with cancers 
of the breast, colon, and uterus in adults 

TABLE 38 


CHHiDHEN’s Hospital Cases with Pbobabi4E Cure of Renal Eubktoma 
(Preoperative irradiation used only for Patient 13 Only Patient 12 had postoperative irradiation) 


Case 

Sex 

Age at Operation 

Nephrectomy 

Well after Operation 
for 

1 

M 

5 months 

Left 

2] I years 

2 

F 

31 months 

Right 

15 years 

3 

F 

12 months 

Right 

12-|- years 

4 

M 

10 months 

Left 

12 years 

5 

F 

5 months 

Left 1 

9 -I- years 

6 

F 

5 years 

Right 

9 years 

7 

M 

22 months 

Right 

7^ years 

8 

F 

7 months 

Right 

OJ years 

9 

F 

10 months 

Left 

5 years 

10 

F 

5 months 

Left 

3J years 

11 

F 

8 months 

Right 

3J years 

12 

M 

5 months 

Left 

2J years 

13 

M 

13 months 

Right 

2 years 

14 

M 

4J^ years 

Right 

20 months 


Of the fifty-four patients operated upon, thirty-five are known to be 
dead, three are alive but are regarded as hopeless because of demonstrable 
metastases, and two others are alive and have a hopeful prognosis These 
two individuals have been recently operated upon, are in good health, and 
show no evidence of recurrence; they cannot be regarded as cures because 
one and one-half years have not yet fully elapsed. Fourteen children are re- 
garded as probable cures, since they are alive and well for periods ranging 
from one and one-half to twenty-one and one-half years after excision of an 
embr)'oma of the kidney. Some data regarding these successful cases are 
listed in Table 38. It is interesting to note that whereas the average age of 
all patients (cured and uncured) was twenty-nine months at the time of 
operation, the fourteen individuals who are cured had an average age of 
seventeen months at the time of operation Furthermore, of these fourteen 
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cured children ten were thirteen months or less of age at the time of 
operauon One can speculate that the younger the individual at the time 
of opertoon the belter is the prognosu Thu point u all the more striking 
when a review of all patients operated on in the first )car of life show* that 
50 per cent of them have permanent cure* 

Symptomi of Recurrence.— If recurrence u found after operation a firm 
irregular mass u ocntually felt in the renal fossa in the liver or in *omc 
other portion of the abdomen The fim evidence of recurrence u sometime* 
deteaed by respiratory ducres* or roentgenologic examination of the chat. 
Doelopmcnt of pulmonary metastasa heralds the onset of a rapidly down 
hill course Extreme cmaaation intatinal obstruction or supenmposed 
pulmonary infecuon usually preceda cxitus Heavy x ray irradiation will 
gratly shrink recurrent tumon in the abdomen or metastasa in the chat 
but this treatment has a bmitcd usefulneu and will only temporarily check 
the advance of the neoplasm While the child u made more comfortable 
life is seldom prolonged for more than a few months beyond that expected 
without such x-ray treatment. 

Pestoperttfre IrradUtloii.— Whctlier postoperative irradiation should be 
employed as a rouune measure for all surgically treated casa u a moot ques- 
Qotu Theoreucally a feiv viable celb might be left m the renal foso or 
•altered m the lungs which could be killed by x rays reaching thae areas 
m high enough concentraaon soon after operation For thu reason it has 
been our recent policy to employ postoperative irradiation over the opera 
Qve field and over the lungs There has been an insuffiaent experience with 
thu adjunct to make any statement regarding lU effectiveness in producing 
a higher number of permanent cures. Certainly postoperative irradiation 
^^^•erva a continued and more extensive trial 
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RESULTS OF TREATMENT 

In our senes of fifty-six patients with embryoma of the kidney, fifty- 
four were operated upon, and two died without operation Almost all those 
who died after operation had evidence of recurrence (by physical examina- 
tion or roentgenogram of the chest) within six months In all but one of 
the fatal cases, death occurred ivithin one year of operation These obser- 
vations have led us to believe that if a patient survives operation for a year 
and a half without evidence of recurrence, he can probably be regarded as 
a permanent cure The high degree of malignancy in this tumor does not 
make it necessary to set up minimal limits of five or seven years as criteria 
for claiming a permanent cure In no instance have we seen a late recur- 
rence some years after operation, such as is occasionally found with cancers 
of the breast, colon, and uterus in adults 

TABLE 38 


CHUiDREN’a Hospital Cases with Probable Cure of Renal Embryoma 
(Preoperative irradiation used only for Patient 13 Only Patient 12 had postoperative irradiation) 


Case 

Sev 

Age at Operation 

Nephrectomy 

Well after Operation 
for 

1 

M 

5 months 

Left 

21 J years 

2 

F 

81 months 

Right 

15 years 

3 

F 

12 months 

Right 

12-1- years 

4 

M 

10 months 

Left 

12 years 

5 

F 

5 months 

Left 

9-1- years 

6 

F 

5 years 

Right 

9 years 
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M 

22 months 

Right 

7J years 
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7 months 

Right 

years 

9 

F 

10 months 

Left 

5 years 

10 

F 

5 months 

Left 

si years 

11 

F 

8 months 

Right 

si years 

12 

M 

5 months 

Left 

2i years 

13 

M 

13 months 

Right 

2 years 

14 

M 

4i^ years 

Right 

20 months 


Of the fifty-four patients operated upon, thirty-five are known to be 
dead, three are alive but are regarded as hopeless because of demonstrable 
iiietastases, and two others are alive and have a hopeful prognosis These 
two individuals have been recently operated upon, are in good health, and 
show no evidence of recurrence, they cannot be regarded as cures because 
one and one-half years have not yet fully elapsed Fourteen children are re- 
garded as probable cures, since they are alive and well for periods ranging 
from one and one-half to twenty-one and one-half years after excision of an 
embryoma of the kidney Some data regarding these successful cases are 
listed in Table 38 It is interesting to note that whereas the average age of 
all patients (cured and uncured) was twenty-nine months at the time of 
operation, the fourteen individuals who are cured had an average age of 
seventeen months at the time of operation Furthermore, of these fourteen 
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cured children ten ^\e^c thirteen niontht or lc<s of igt, at the time of 
operation One can ipeaihnc tliat the jotingcr tlic indkidinl at the time 
of operation the better ii the progtroiis Tins point ii a\\ the more itrikmg 
when a rcvictv of all patients operated on in the first ^enr of life ilioui that 
50 per cent of tliem lia\c permanent aircs 

Symptom* of Recurrence —1 f recurrence u found after opcntion a finn 
irregular mass u etcntiially felt in the renal fossa in the liver or m tome 
other portion of the abdomen Tlie fint evidence of recurrence is somclimci 
detcaed by retpiratory ditircss or roentgenologic examination of tlic clictt 
Development of pulmonary mctaiiasci heralds the onict of ^ rapidly dotvn 
fuTl course Extreme cinaaaiion nitcttmal obstruction or lupcrimposed 
pulmonary infection uiually precede* cxitus Heavy x ray irradiation will 
greatly ihnnk, recurrent tumor* in the abdomen or meiastasc* in the clicsi 
but thii treatment lias a limited usefulness and will only temporarily clicck 
the advance of the neoplasm Wlulc the diild is made more comfortable 
bfe Is tcldom prolonged for more than a few months l>cyond that cspcctctl 
without luch xray treatment 

Pottoperttfre IrrtdUtlom— Wlicihcr jiostopcntivc irradiation iliould be 
employed u a routine measure for all surgically ircaictl eases is a moot que* 
UOCL Tlieoretically a few viable cells might be left In the renal foisa or 
•attcred in tlie lungs whidi could be killed by x rays rcadimg these areas 
>n high enough conccnintion soon after operation Tor this reason it has 
been our recent policy to employ postoperative irradiation over tlic opera 
dvc field and over tlie lungs There has been an insiinicicm experience with 
diu adjunct to make any statement regarding Its elleclivcncti In pro<Iuang 
^ higher number of permanent cures Certainly postoperative irradfation 
doerve* a continued and more extensive trial 
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CHAPTER XXXVl 


NEUROBLASTOMA SYMPATHETICUM 

Neuroblastoma is the most common neoplasm of the abdominal ca\ity 
m childhood embryoma of the ladncy Is a close second During the ten 
year period ending Scplcmber i 1939 a senes of 301 malignant turnon 
from all parts of the body in childhood were rcMeived by Farber • • In this 
group were forty neuroblastomas of which thirty two originated m the ab- 
domen. Dunng the same p>cnod there were diiny embryoroas of the kidney 
The neuroblastoma should be classified mth the neurologic turnon for it 
u noiv known to originate from tissue uliicli giies nse to the adrenal 
medulla or other pwrtions of the sympathetic sj’stem TTiis tumor is a highly 
malignant one, it mctastaiizes early and widely and it has a scnoui but by 
no means ahvays fatal prognosis. The curability of ncuroblastoraa has been 
pointed out by Farber* who has reviewed and followed up the Children i 
Hospital cases Neuroblastoma has been desenbed under I’anous name* 
including sympiathicoblastoma sarcoma of the adrenal gland and 
neuroblastoma rympatheticum 


PATHOLOGY 

The symjMtliogonia arc the fonnativc cells from which the sympiathctic 
nervous system dc\elop«s They can differentiate into the sympathoblast and 
the sympHtheue ganglion cell on one Iiand or the chromaffin cells of the 
adrenal medulla on the other From these various typics of cells may ong 
mate four different typ>ci of tumors (i) the more embryome and extremely 
mahgnant sympatliogonioma (*) the malignant neuToblastoma sympath 
eticum wth which the present chapter Is concerned (5) the benign gang 
lioneuroma and finally (4) the chromaffinoma or adrenalin-secreting tu 
mor of adrenal medullary tissue Of these four tyjics of turnon the neuro- 
blastoma 13 by far the most common 

Grcis Pathology —The neuroblastoma groivi mth considerable rapidity 
and while it may remain cncapuulated for a short period of umc it has a 
marked tendency to break out. spircad along Uisue planes and invade sur 
rounding organi induding blood veucU Spromcm vary greatly in iizc. 
Some of them are »o Itnall that they cannot be felt and yet they give rue 
to mdeipread raetajtaia otherj form a large maa which u readily mlpablc 
or which may cten dutend one ndc of tlie abdomen The turnon it imall 
and encapiulatcd arc nnooth and rounded (Fig 161) but the great ma 
V7 
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jonty of them arc larger and attain a finely lobubtcd or nubby surface 
(Fig *62) Thu nodiilant) frequently enables the physiaan to dutingiush 
the laion from the smoother and possibly larger embryoma of tlie kidney 
Neuroblastomas may arise on citlier side of die ^crtcbral column but 
they not infrequently extend across the imdlinc and indeed give me to a 
secondary groulh of lesser size in the opposite pamvertcbral gutter Thu 
tendency to spread across the midlinc if again in contrast to die findings 
with embryomas of the kidney uhich only occasionally arc bilateral The 
tumor surface u extremely \’ascular the \csscls arc rather small and appear 
u a fine network The external surface therefore has a dutinct redduh or 



Fig i6j.— VUcerm from patient wbo died o£ DcurobUitonut with mctmiutc*. Left 
Lircr palled away to tbenr tlie primary tumor which arose from the right adrenal gland. 
Htfhf Poatenor view of the vUccra thowiDg the widespread extemlon of neoplaam 
behind the abdominal and mediaidnal orguit. 


grayish red color when viewed dunng life While some of the groivdis can 
be dissected away clearly from surrounding organs the more advanced le 
lions infiltrate and directly invade the adjacent kidney renal pelvis regional 
veins root of the mesentery body of the pancreas lymph nodes etc. There 
u a tendency to spread up and down along the rctropentoncal and even 
along the rctropleural tusuei (Fig *63) It may be extremely difficult to 
delineate die pancreas lymph nodes retroperitoneal vessels and other itruc 

by n«,pl«n. The grow* may extend mto 
the v^cbnil botbei and on occaiioni hai prosed into the spinal canal 

The cut surface of the tumor is spongy soft grayish or yellotnsh gray 
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highly cellular, and possesses little supporting stroma Some of the tumors 
have a mushy consistency, and bits of substance ivill extrude or ooze out 
when the specimen is cut open The blood vessels are numerous but small; 
necrosis and hemorrhage are common 

Metastases.— Metastases take place by way of both lymphatic and blood 
stream invasion In isolated cases the metastases are more or less limited to 
regional lymph nodes or massive invasion of the liver. More frequently 
the metastases are widely disseminated and are seeded through the lungs, 
kidneys, orbits, brain, and other organs, with a special predilection for the 
skeletal system Pepper (in 1901) called attention to "sarcoma of the ad- 
renal” and involvement of the liver, and for many years this combination 
was spoken of as the Pepper syndrome. In 1907 Hutchinson described pri- 
mary adrenal tumors with metastases to the skull and orbits, producing 
unilateral or bilateral exophthalmos This group of findings was referred to 
as the Hutchinson syndrome There is no need for perpetuation of these 
designations, since the pathology in either instance is the same and the 
clinical manifestations are merely dependent upon what part of the body 
is invaded by the tumor. 

Histologic Features.— Microscopic examination shows a highly cellular, 
rapidly growing neoplasm with great invasive qualities The supporting 
stroma is quite scanty Blood vessels are usually of rather small caliber 
The tumor cells occur in broad sheets and clusters They have somewhat 
the appearance of lymphocytes but are a little larger than such cells Be- 
cause of this feature, the tumors were often described in the past as sar- 
comas or lymphoblastomas The cell nuclei are polygonal but in general 
have a spherical contour There is a moderate amount of chromatin which 
has either a fairly even distribution or a peripheral arrangement. One to 
several nucleoli are often seen The cystoplasms are amphophilic Since 
these stain poorly in improperly preserved specimens, the microscopic ap- 
pearance IS that of a syncytial mass Mitotic figures appear in large numbers 
In only a few areas do the cells take on an elongated or spindle form Inva- 
sion of blood vessels is often seen 

There are two characteristics which positively identify the neuroblas- 
toma The first is the occasional arrangement of a score or more of cells 
into a rosette with peripheral distribution of the nuclei and central con- 
centration of the cell cytoplasms The second is the development of neuro- 
fibrils which can be seen with the phosphotungstic acid-hematoxyhn stain 
These delicate fibrils may appear anyivhere through the tumor, but they 
are particularly apt to be found in the central portions of the rosettes, since 
they arise from tlie tail processes of cells in these formations 

While the histologic featuies alieady enumerated are typical of the 
common run of neuroblastomas, occasionally one finds a more malignant 
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growth in which the cclU are a little smaller and m which no rosettes or 
fibnls an be idenUficd Thu more embryonic type of neoplasm is classified 
as a sympathogonioma Conversely a tumor with many of the features 
of a neuroblastoma may show some areas tvith differentiation into ganglion 
cells to indicate a more favorable prognosu it can be designated as a 
neuroblastoma-ganglioneuroma or neuroblastoma differentiating into 
ganghoncuroma- 

Site# of Origfm-Neuroblastomas can originate in many paru of the 
body Some arise m the adrenal gland but others spring from sympathetic 
tissue anywhere along the retroperitoneal retropleural or even cervical 
spaces. In one of our ipcamcnj the primary lesion iv^s near the bifurcation 
erf the aorta and presumably arose from the organ of Zuckerkandl Others 
appeared to arise from the cocliac plexus. In the forty cases of neuroblas- 
toma studied by Farbcr* there were the foUovnng disinbutioni rctroper 
itoneal nineteen right adrenal seven left adrenal six retropleural four 
cervical region four It it evident from these lUtuucs that the abdominal 
variety is not always located hi^ m the renal fossa but that it may occur 
at lower potiuons m cither paravertebral gtiiter or even m front of the ipme 


CLiHicAL pmnmoB 


Neuroblastoma u encountered in any part of childhood but it u largely 
a tumor of the first few yean of life. Our youngest patient was four days of 
age, and the oldest ivai rune years Three fourths of them were less than 
four years of age 

Symptom*,— The most common initial complaint is related to an ab- 
dominal sivcllmg which is generally painless TTic appearance of pain is 
someivhat suggestive of neoplastic mvoivcmeot of retroperitoneal nerves or 
mvasion and obstruction of a kidney pelvis ureter or intestine The his- 
tory usually indicates that there has been pallor increased fatigue and pos- 
nbly weight loss for several months Loss of appetite is common If metas- 
tascs have occurred there may be pain over an enlarged liver cough from 
pulmonary involvement, headache and vomiting from expanding nodules 
in the brain protrusion of an eyeball &t>m a retro-orbital grmvth sivelling 
of the head from a lesion of the calvarium and possibly pain in an extrem 
ity from pathologic fracture or slipping of an epiphysis at a ntc of skeletal 
destruction. 


Phyrical Finding!.— In the great majority of cases examination discloses 
a firm noduior moss m one nde of the abdomen which has a tendency to 
extend acrust the inidline and which may even be connected wth a smaller 
lump on the opposite side. This may be felt anyivherc from the adrenal re 
gion dovm to the promontory of the sacrum according to the sue of onmn 
It is nontender is ob^nouily fixed to the postmor abdominal structures 
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and does not move during inspiration The liver may be enlarged or nod- 
ular if It contains metastases In advanced cases evidence of secondary lesions 
may be found elseivhere, such as protrusion of an eyeball, a soft raised mass 
in the scalp, a MacEiven sign (in young individuals) , palpable left cervical 
lymph nodes (extension through thoracic duct) , or tenderness over bones 
In a few cases there are changes dependent upon compression of the spinal 
cord in the upper lumbar region 

The urinary sediment rarely has any abnormal elements, tlie finding 
of red cells suggests that kidney or lenal pelvis has been invaded Some 
degree of anemia is present in tlie vast majority of cases This does not 
necessarily mean that bone marrow has been involved or replaced by meta- 
static growth, nor does it necessarily imply that blood has been lost by way 
of the urinary or intestinal tract Indeed, it is hard to explain the cause for 
anemia in many of these children 

ROENTGENOLOGIC EXAMINATION 

Roentgenograms of the abdomen shoiv a slightly opaque mass which, 
hoivever, has nothing characteristic •whereby the type of tumor can be iden- 
tified It IS practically impossible by plain films or pyelogiams to differen- 



264 —Roentgenogram from t\so-and-one-lialf-) car-old boy (same as Tig 2C2) 
with metastases from retroperitoneal neuroblastoma Mottled appearance of tables in 
vertex of skull from bony metastases Sutures separated because of metastases in brain 
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Uatc rocntgcnologically bcnveen neuroblastoma crabryoma of the Udney 
and unattached rctropcntoneal tumor Small deposits of calaum are seen 
vn tome ncuToblaitomas hut tK«e arc also found m occasional cmbtyomas 
of the kidney and in organizing hcmatomaj of the adrenal gland* Pyclo- 



ng t6j— Skeleul meuuutei from « {udcnt with omroblwonn. Dcstnctivt Itslaii In 
ndiur abo in upper ei>d of huioenu with dUpUcement of qDipbydt. 



fig .66.-RDentgenogiam« Irom two children with itdral mctjiarei trom abdomuul 
neurobUftoma. 


grami by intra^oui or retrograde routa jeldom gite imporunt addtQona] 
or "''■cli n normal dupUced. 

Whtle the roentgenographic changes of the pnmary abdominal Icnon 
arc not daracenittc the merml^TVhen presinr^l, u.u^y .„dr« 
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the type of malignancy, particularly if they are found m association ivitli an 
abdominal mass The lungs or pleurae may be finely seeded The cranial 
bones (when the patient is less than two years of age) may be separated 
and the sutures widened (Fig 264) . The skull, spine, ribs, pelvis, and the 
long bones of the extremities may be extensively peppered ivith small de- 
structive lesions which have a moth-eaten appearance. The lesions are almost 
always symmetrically distributed on the two sides of the skeleton. The dis- 
tal third of the arms and legs are rarely involved (in contradistinction to 
leukemic infiltrations) Proliferative bone lesions are sometimes found and 
in a few cases the sclerosing appearance in the spine and pelvis is somewhat 
similar to that seen in Paget’s disease 

DIFFERENTIAL DIAGNOSIS 

A few of the conditions from which neuroblastoma must be difEeren- 
tiated might be enumerated 

Embryoma of the Kidney.— This occurs in dnldren of about the same 
age distribution There is a large mass ivhich is almost ahvays unilateral 
By palpation it is usually well circumscribed, has a smooth contour, and is 
limited to one side of the abdomen In contrast, the neuroblastoma has 
borders which are less well defined, a surface whicli is nodular or lobulated, 
and possibly an extension in front of or beyond the vertebral column In 
the majority of cases tins simple examination will rather clearly indicate 
which of the two conditions is present, but at times it is impossible to 
make tlie differential diagnosis by physical examination or indeed by any 
other means except ivith biopsy x-Ray studies of the abdomen give little 
differential information If chest or skeletal roentgenograms show metas- 
tases, the limitation of diem to the lungs is more suggestive of embryoma, 
while die ivider distribution to the lungs, brain, and particularly the skel- 
eton are almost diagnostic of neuroblastoma 

Unattached Retroperitoneal Embryoma.— This term has been used to des- 
ignate cystic or solid mixed groivdis which arise anyrvhere along the poste- 
rior abdominal or thoiacic wall They are believed to originate from 
remnants of the pronephros or mesonephros and hence may be found on 
either side of the vertebral column from the fourth cervical segment down- 
ivard to the internal genitalia They may reach an extremely large size 
The description, "unattached,” implies diat they are not connected with 
the kidney, even though the histology is often similar to the renal embry- 
omata It is usually difficult to differentiate dicse retroperitoneal neoplasms 
from a neuroblastoma except by operation or autopsy They are quite rare 
when compared to the relative frequency of neuroblastoma 

Other Tumors of the Adrenal Gland —The adrenal gland may give rise 
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to four different type* of neoplasm three from medullary and one from 
comal tUiue 

1 The neuToblastoma, ^\hlch is a highly malignant, rapidly growng 
widely disseminating neoplasm wthout any cndocnnologic diiturbanccs. 

1 The gangboneuroma, which is a benign ilmvly groiving cncapsu 
lated neurologic tumor which does not metastasirc and ivhich does not 
produce any cndocnnologic dysfuncDon 

3 The chTomaffinoma which is a benign (occasionally malignant) tu 
mor'^ piToducing profound arculatory disturbances because of the formation 
of adrenalin and release of it in cxcosive amounts into the blood stream 
These individuals haie penods in which the blood pressure is elevated to 
as much as 200 mra of mercury or more. The attacks appear at irregular 
mtcrvals and as often as se^cral times a day They arc charactenred by 
epigastnc distress cxatability sweating headache rapid pulse and subse- 



Flg 167 — Three year-old boy with 1 Urge arononui of idrenal cortex ongfn. Mem 
outlined by pendl mart*. Note pnblc hxir and enlarged genitalia. (Such endo^ne dU- 
Uitbance* are nc>er found with a nenrobUftoma.) 

quent exhaustion. The individual may die as a result of a hypertensive 
vascular accident or cardiac failure The growths are usuaJly arciimscnbed 
can often but not alivays be felt m the adrenal region and extirpation of 
them brings complete relief of symptoms 

4 Adrenal cortical neoplasms which are malignant (occasionally be 
nign) tumors’ produang marked somauc and sexual change* by the forma 
non and hbcrauon of androgenic substance* They can be small and cn 
capsulated (Fig 268) but they are usuaUy large irregular and fixed to 
adjacent structure* In most instance* death result* from local extennon or 
pulmonary metastasc*. There arc stnUng cndocnnologic change* charac 
terired by a hypcrmascubnization and enlargement of the penis in the male 
(Fig *67) masculinbation wth enlargement of the chtoni m the female 
(Fig *68) a deepening of the voice m either sex acne of the sUn cn 
h>nc«ncnt of Ac «mouc Eto^nh beyond the «pcctcd normal mild to 




436 ABDOMINAL SURGERY OF INFANCY AND CHILDHOOD 

moderate hypertension, advancement of the bony development (found by 
roentgenologic examination of i\Tists and epiphyses), and a greatly in- 
creased excretion of androgens in the urine. Tliese obvious endocrinologic 
alterations sen^e to differentiate sharply the adrenal cortical tumors from 
the neuroblastomas. 



Fig 268 -Three-year-old girl mth mascuhmziiig features produced by an adrenal 
cortex tumor Note the square and muscular stature, the pubic hair, and the enlarged 
clitoris Encapsulated, orange colored tumor removed from right adrenal (Such endocnne 
disturbances are never produced by a neuroblastoma ) 

TREATMENT 

Excision of the Tumor.— If there is a presenting abdominal mass ivithout 
clinical or roentgenologic evidence of metastases, abdominal exploration 
should be undertaken It is best to do this through an anterior transabdom- 
inal approach, because only in this way can the operator estimate the full 
extent of the lesion and whether or not there are metastases in other ab- 
dominal viscera such as tlie liver Removal of the primary tumor should not 
be begun until thorough inspection and palpation of the posterior and 
medial attachments have been made. All too frequently one undertakes 
dissection, only to find that the entire mass cannot be lemoved and that 
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tumor tissue must be cut across which would start bleeding that is hard to 
control Of course every effort should be made to remove the lesion ivhen 
possible but m some instances a judiaous ivithdniival from the abdomen 
11 B wiser choice If the tumor is inoperable a biopsy of it should be made 
to establish the correct diagnosis by microscopic study and to direct more 
mtelhgcntly subsequent x-ray therapy 

From one of our patients with the symptoms and signs pnmanly re 
lated to spinal cord compression Dr Franc D Ingraham removed extra 
dural tumor tissue which had locally extended from a neuroblastoma of 
the right extra adrenal paravertebral region At a second operation the 
abdominal portion of thu ivas excised. Fortunately the histology ivas one 
of a neuroblastoma differenoaung into ganglioneuroma. A somewhat sim 
liar case has been reponed by Cushing and Wolbach * 

Pcstoperatfre Roentgen Therapy —Local — TTiough we have no adequate 
itatistia to support our beliefs it is our contention that all neuroblastomas, 
even though apparently completely excised should have postoperative local 
irradiation m order to kill any celb or bits of tissue which might be un 
wittingly left by the operator 

Limited Metastases —A neuroblastoma ivith extensions or metastases 
limited to abdominal lymph nodes or the liver should not be regarded as 
a hopeless condiaon Pauents xvith such a a>ndition should always have 
the benefit of x ray irradiauon Justification for this statement rests upon 
observations from two children (Cases 6 and 7 m Table 59) whose liven 
at the time of operation were filled ivith metastases and yet ivho arc alive 
and well without evidence of tumor three and one half and two yean Utcr 
following X ray irradiation. 


Spray Irradiation of Widespread Metastases —■Whether or not mctastaac 
lesions of the chest skeleton brain and other parts of the body should be 
treated by x ray itradiation has not yet been definitely settled. Certainly if 
th^ IS pam or other severe r^onal symptom which might be relieved by 
irradiation thu palliative therapy should be earned ouL The neuroblas- 


toma IS a very radiosensitive tumor and s mal l doses of x ray arc effective 
in destroying iL Thu has led to the behef that irradiation of the major 
part of the body and extremities of patients with metastases might kill off 
all existing tumor cells. Unfortunately these spray treatments have depress- 
ing effects on the bone marrow so that severe anemu and Icukopema can 
result. Therefore while widespread metastases can be effectively treated by 
X rays the secondary reaction on the tissues particularly the bone marrow 
may be of senous and even fatal consequence It u not within the scodc 
of "'“'■k to Kt forth the detaiU of x ny trcatmcnL The donK 

Wpu ,nd Fi.r'Sr™’' P'-bUcatton of 
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RESULTS OF TREATMENT 

In the majority of children ivith untreated neuroblastoma, metastases 
develop and there is a rapid downhill course leading to death within a few 
months. There are insufficient data to set a definite time limit beyond which 
a surviving patient can be said to be cured The extremely rapid prolifera- 
tion of this neoplasm and the clinical data from our own and other series^’ ^ 
have made us feel that an individual who is ■well for a year after treatment 
(surgical, x-ray or a combination) can probably be regarded as a perma- 

TABLE 39 


Data fhom Seven Cases with Phobabt:.e Cure of Abdominal Neuroblastoma (from a Series 

OF Thirty-two Histologically 'Verified Cases) 


Case 

Age and Sex 

Site of Primary 
Neoplasm 

Demonstrable Metas- 
tases 

Treatment 

Result 

1 

0 weeks, M. 

Extra-adrenal, retro- 
peritoneal 

None 


In excellent health No 
demonstrable tumor or 
metastases 8^ years 
later 

2 

14 days, F 

Left adrenal 

None 

Complete surgical re- 
moval 

No x-ray 

Well No evidence of re- 
currence 7^ years 
later 

S 

2 years, F 

Right. Extra-adrenal, 
retropentoneal* 

None 

Complete remoial 

No x-rav 

Excellent health Noevi 
dence of tumor 6 years 
later 

4 

5 years, F 

Left adrenal 

None 

Complete surgical re- 
moval 

No x-ray 

Well No evidence of re- 
currence years 

later 

5 

2 years F 

Bight, Extra-adrenal, 
retropentoneal* 

Extension into spina! 
canal 

1 Excision from spinal 

cord 

2 Excision from retro- 

pentoneal tissues 
(incomplete) 

X-Ray therapv 

Excellent health No evi- 
dence of tumor 4 years 
later 

6 

11 dajB, F 

Right adrenal 

Extensi\e metastases in 
liver at operation 

Removal of adrenal tu- 
mor Biopsy of hvcr 
metastases 

X-Ray therapy 

Excellent health. No evi- 
dence of tumor 
years later 

7 

3 montlis, F 

Adrenal-' 

Massive metastases in 
liver at operation 

Biopsy of hver meta- 
stases. Primary growth 
not removed 

X-Ray therapy 

Excellent health Noevi 
dence of tumor 2 years 
later 


• Hiatologic eiaminabon showed neuroblastoma differentiating into gangboneuroma. 


nent cure It is admitted, hoivever, that this is a working standard which is 
used for the present, and that it may have to be altered by future experience 
When evaluating the final results in a series of patients ivith neuro- 
blastoma, one cannot conclusively attribute a success in any instance to 
surgery alone, to x-ray irradiation alone, or even to a combinauon of these 
therapeutic procedures It is now known that a neuroblastoma can undergo 
spontaneous hemorrhage and necrosis and completely disappear without any 
treatment -whatever This ivas forably impressed upon us in a six-iveek-old 
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boy ^^410 ^v’al explored and thought to have an inoperable gro^vth only a 
biopry ^vas performed- Thu child (Case i Table 39) has had no x ray 
treatment, and yet he is completely well eight and one half years later 
In short these highly cellular growths rvith an insufBaent blood supply can 
be co me necrotic and die out p^o\^ded this process occurs before metas- 
tases ha\e taken place 

In rare cases a neuroblastoma sympathcticura develops into a more 
slowly growing lesion— the ganglioneuroma. The rapidly growing neuro- 
blastoma part may bum itself out or it may be destroyed by x ray irradip 
Don and Jeai'e the benign ganglioneuroma portion which can be subsc 
qucntly excised This Iiappy sequence of events occurred in one of our 
cases and was also observed by Cushing and Wolbach * 

The optimum conditions for surgical treatment arc found m the indi 
vidual wth an early lesion which is still encapsulated and which can be 
readily excised. Fig s6i u a photograph of a hemorrhagic and cncapiu 
lated neuroblastoma removed from a fourteen-day-old girl who has liad no 
X ray therapy and who is alive and well seven and one half years later 

In two of our patients aged three months and eleven days respec 
lively the liven were extensively replaced by ImtologicaJly venSed metas 
tases. Both individuals liave had subsequent x ray irradiation and are in 
excellent health two years and three and one half yean later They now 
have no demonstrable mecastases in spite of the faa that they have been 
hospitalized and studied on several different occasions in the effort to de- 
tect recurrence 

Table jg sums up some data from our seven cases which we regard as 
extremely hopeful with the paQcnts probably permanently cured 
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RESULTS OF TREATMENT 

In the majority of children witli untreated neuroblastoma, metastases 
develop and there is a rapid doivnhill course leading to death within a few 
months There are insufficient data to set a definite time limit beyond ivhicli 
a surviving patient can be said to be cured The extremely rapid prolifera- 
uon of this neoplasm and the clinical data from our own and other senes-’ ^ 
have made us feel that an individual who is ivell for a year after treatment 
(surgical, x-ray or a combination) can probably be regarded as a perma- 

TABLE 39 


Data fhom Seven Cases ^\’ith Phobable Cube of Abdominal NEUROBLASTOiiA (fhom a Series 

OF Thirty-two Histologically Verified Cases) 


Case 

Age and Sex 

Site of Pnmnrj 
Neoplasm 

Demonstrable Metas- 
tases 

Treatment 

Result 

1 

0 weeks, M 

Extra-adrenal, retro- 
peritoneal 

None 

Tumor thought to be in- 
operable Only biopsr 
performed 

No x-ray 

In excellent health No 
demonstrable tumor or 
metastases SH vears 
later 

2 

14 days, F 

Left adrenal 

None 

Complete surgical re- 
moval 

No x-ray 

Well No evidence of re- 
currence 714 years 
later 

S 

2 years, F 

Right- Extra-adrenal, 
retroperitoneal* 

None 

Complete remoial 

No x-rav 

Excellent health No evi- 
dence of tumor 6 years 
later 

4 

5 years, F 

Left adrenal 

None 

Complete surgical re- 
moval 

No x-ray 

Wei) No evidence of re- 
currence 5}4 years 
later 

6 

2 years, P 

Right Extm-ndrenal, 
retroperitoneal* 

Extension into spinal 
canal 

1 Excision from spinal 

cord 

2 Excision from retro- 

penloneal tissues 
(mcomplete) 

x-Raj Iherapv 

ExceUent health No evi- 
dence of tumor 4 3 ears 
later 

6 

11 days, F 

Right adrenal 

£xtenst\e metastases in 
liver at operation 

Removal of adrenal tu- 
mor Biopsy of li\er 
metastases 

X-Ray therapy 

Excellent health No evi- 
dence of tumor 
jears later 

r 

3 monllis, F 

Adrenal? 

1 

Massi\e metastases in 
li\er at operation 

Biopsv of liver meta- 
stascs. Pnmarj growth 
notremoied 

X-Ray therapy 

Excellent health Noevi 
dence of tumor 2 years 
later 


• Histologic eiaminnDon showed neuroblnstoma differenOnting into ganglioneuroma 


nent cure It is admitted, hoivever, that this is a working standard which is 
used for tlie present, and that it may have to be altered by future experience 
Wlien evaluating the final results in a series of patients with neuro- 
blastoma, one cannot conclusively attribute a success in any instance to 
surgery alone, to x-ray irradiation alone, or even to a combination of these 
therapeutic procedures It is noiv known that a neuroblastoma can undergo 
spontaneous hemorrhage and necrosis and completely disappear without any 
treatment whatever This was forcibly impressed upon us in a six-week-old 
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Chole<7*atl* *87 

Cbo\ec7itoduodmo»iDin7 lor bl\e duct 

lit, t68 

Cbolecyiioitomy for bile duct atmU »d8 
CbolcdociLDduodenoitotny {or bile duct 
ttrtiia, J70 
Cboledocbm cyn. 178 
Cbolclitbiatu. 187 

dwlcdochal cyit and, differentiation 
183 

dUgnosu >88 
origin o{ >88 
lymptomi, 187 
treatment *89 

ChromoffiiHjm* oi adrenal 4VJ 453 
Chronic appendiam, >>7 
Chfooic acatnnng entmiii, *09 
duoaic ulcerative coUtU, lec Coittu 
chronu; ulcrretwe , 

Gcj.uinng entmtii, >09 
Curboui, blUary in amgenlol ttreda o( 
bUe dacu, 160 

Cnrhou o£ liver and Band 1 dbeoae., t.49 
Coeliac lyndrome, £rom mteidnal malrou 
don. 59 69 

Coffey operation (ureteral (nmplanuUon) 

598 

Colectomy for mt^colon 148 V53 
Colectomy for polypod* ol colon. V37 
CoUtU, ctonic ulcerailre. 155 
cimicol findlngi, iq 6 
dUferendil dligtto^ 15S 
edology 135 
Qeoftomy tor 180 
ileouomy doeureof 16a 
medical treatment 159 
pathology 156 

pcoctoocopic exomlnadoa. 156 
resulQ o{ treatment. 165 
ttirgicol treatment, 160 
treatment, 159 
X ray eiamination 157 
Colon 

aticxia of >5 

chronic ulcerative ceditis. 155 
dupUodona o{, 84 91 93 
nuiroudoni q[. 53 
megacolon, 141 
pofyp* of, 1*7 

Colonic inllauon for innumtcepiion. 113 
Colcatomy 

(or Imperiorate ama, jSo. i8> 
temporary in polypotn of colon. ttO 
Common duct. Idiopathic dilatation oi 
>78 


Common duct. Idiopathic dilaudon of 
dvffetenail diignoria, >8t 
etiology *80 
opeiatioDs for >85 
pathology 178 
raulu of therapy 184 
lymptonu and ligni. 181 
treatment of >84 

Congenital anomalio, »ec Malformaiioru 
Congenital atxtiU 
of bile ducU, 160 
of inteituie and cxilon >5 
Congcmul hemolytic anemia >41 
Congenital bentia of diaphragm, 355 
Congenital hypertrophic pyloric UeiKnit. 

»ee Pylonc stenons 
Coogcniial megacnlon (41 
Congenital otenoifi of loteotine and colon 
44 

Connell lUtch, 36 57 
CoQiUpatlon 

appendJatU and, di^erentiition. *09 
In duphaiion of rectum I9 
in roegofolon, 141 
polyp} and dilerentiadon, 131 
Cortiol neopUim of adrenal 435 
CnxQpi. abdominal. In chronic ulcerative 
coUtU, »57 

CrypioTchJdum. lee Undacmdtd tettu 
Cyanotb In diaphragmatic hernia 336 
Cyn 

I choledochal 178 
cnicnc, 83 >36 
enterogenoao. 83 
Indudon 83 
intestinal, 83 
moentcric, >33 
omental, ajj 
ovorjin, 388 
iplenlc, *55 
umhlllcol cord. >98 
unchaU *99. 500 

Cyiiic dllatadon of common duct, >76 


Dakcci i/jn in Inmnuiceptkm no 
T>c 6 acncj dueoaeo. chronic ulcerative coUdi 
and. dlSerentiatlon, 158 
Dehydra tloo 

in congenlul hypertrophic pyloric 
itenosla, 3 

in congenital Intotmol itenosh, 46 
in dupllcatlom of Intenine. 89 
in (Qtra abdominal bcmla, 35* 
m lotuiiujcepUon 107 
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Appendiatis 

laboratory data, 207 
Meckel’s diverticulitis simulating, 77 
mortality factors in, 224, 226 
Ochsner treatment for, 210 
paralytic ileus in, 221 
pathology, 201 

pentomtis, 203, 208, 216, 221 
physical findings, 205 
pinworms and, 226 
postoperative care, 216 
postoperative obstruction, 221 
prognosis, 224, 225 
recurrent appendiaus, 227 
symptoms, 204 
treatment, 210, 221 
Appendix testis, torsion of, 382 
Aspiration of hydrocele, 368 
Aspiration of stomach and duodenum, 216 
Atresia of bile ducts, 260 

biliary anastomoses for, 267, 268 
bleeding tendency ivith, 265 
differential diagnosis, 265 
etiology, 263 

idiopathic dilatation and, differentia- 
tion, 283 . 
operability, 261 
pathology, 261 
physical findings, 265 
preoperative care, 266 
results of treatment, 271 
stools in, 264 
surgical treatment, 266 
symptoms, 264 

Atresia of duodenum, 30, 34, 39 
Atresia of intestine and colon, 25 
climcal findings, 28 
differenuated from pylonc stenosis, 6 
embryology, 25 
meconium test for, 27, 28 
operative technic, 35 
pathology, 25 
postoperative care, 40 
preoperative treatment, 34 
prognosis, 40 
treatment, 33 
x-ray examination, 29 
Atresia of jejunum, 30, 35, 37, 39 
Atresia of vagina, 385 

Bacteremia from omphahtis, 31*' 3^2, 

3^3 

Bands causing duodenal obstrucuon, 55 
BanU’s disease, 247 
diagnosis, 247 


Eanu’s disease 

patients ivith portal thrombosis, 249 

251 

results of treatment, 251 
splenectomy for, 251, 252 
symptoms, 247 
treatment, 251, 252 

Banum colostomy x-ray examination in 
anal malformations, 177 
Bile ducts 

atresia of, 260 
obstruction of, 260, 274 
obstruction from inspissated bile, 274 
rupture of, 295 

Bile inspissation causing jaundice, 274 
differential diagnosis, 275 
physical findings, 275 
results of therapy, 276 
symptoms, 274 
treatment, 275 

Biliary arrhosis in congenital atresia of 
bile ducts, 260 
Bladder, exstrophy of, 394 
Bleeding, see Hemorrhage 
Bleeding tendency 

in bile duct atresia, 264 
in idiopathic purpura, 246 
in jaundice from inspissated bile, 275 
Blood dyscrasias, intestinal polyps and, dif 
ferentiauon, 132 

Borborygmus in malformaUons of anus and 
rectum, 173 

Bottle operation for hydrocele, 370 
Bronchopneumoma, appendiatis and, dif 
ferentiation, 208 

Cachexia in chronic ulcerative colitis, 157 
Canal of Nuck, hydrocele of, 367 
Caranoma of hver, 289 
Carcinoma of ovary, 390 
Cautery method of diverticulectomy, 79 
Cecostomy for megacolon, 148, 153 
Cecum, unattached, 58 
mobile, 55, 67 
unrotated, 55 

Cellulitis, penumbilical, 309, 312 
Celomic cavity, development of, 53, 314 
Chemotherapy 

for appendicitis, 221 
for omphalitis, 313 
for primary peritonitis, 195, 196 
for secondary pentonius, 221 
for vaginius, 392 

Cholagogue, fluoroscopic introduction, in 
jaundice from inspissated bile, 275 
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Appendiatis 

laboratory data, 207 
Meckel’s diverticulitis simulating, 77 
mortality factors in, 224, 226 
Ochsner treatment for, 210 
paralytic ileus in, 221 
pathology, 201 

peritonitis, 203, 208, 216, 221 
physical findings, 205 
pinworms and, 226 
postoperative care, 216 
postoperative obstruction, 221 
prognosis, 224, 225 
recurrent appendiatis, 227 
symptoms, 204 
treatment, 210, 221 
Appendix testis, torsion of, 382 
Aspiration of hydrocele, 368 
AspiraUon of stomach and duodenum, 216 
Atresia of bile ducts, 260 

biliary anastomoses for, 267, 268 
bleeding tendency with, 265 
differential diagnosis, 265 
etiology, 263 

idiopathic dilatation and, differentia- 
tion, 283 . 
operability, 261 
pathology, 261 
physical findings, 265 
preoperative care, 266 
results of treatment, 271 
stools in, 264 
surgical treatment, 266 
symptoms, 264 

Atresia of duodenum, 30, 34, 39 
Atresia of intestine and colon, 25 
climcal findings, 28 
differentiated from pylonc stenosis, 6 
embryology, 25 
mecomum test for, 27, 28 
operative technic, 35 
pathology, 25 
postoperative care, 40 
preoperative treatment, 34 
prognosis, 40 
treatment, 33 
x-ray examination, 29 
Atresia of jejunum, 30, 35, 37, 39 
Atresia of vagina, 385 

Bacteremia from omphalitis, 3^^' 3 ^^* 
313 

Bands causing duodenal obstrucuon, 55 
Banti’s disease, 247 
diagnosis, 247 


Banti’s disease 

paUents with portal thrombosis, 249 

251 

results of treatment, 251 
splenectomy for, 251, 252 
symptoms, 247 
treatment, 251, 252 

Banum colostomy x-ray examination in 
anal malformations, 177 
Bile ducts 

atresia of, 260 
obstruction of, 260, 274 
obstruction from inspissated bile, 274 
rupture of, 295 

Bile inspissation causing jaundice, 274 
differential diagnosis, 275 
physical findings, 275 
results of therapy, 276 
symptoms, 274 
treatment, 275 

Biliary arrhosis in congenital atresia of 
bile ducts, 260 
Bladder, exstrophy of, 394 
Bleeding, see Hemorrhage 
Bleeding tendency 

in bile duct atresia, 264 
in idiopathic purpura, 246 
in jaundice from inspissated bile, 275 
Blood dyscrasias, intestinal polyps and, dif 
ferentiation, 132 

Borborygmus in malformations of anus and 
rectum, 173 

Bottle operation for hydrocele, 370 
Bronchopneumonia, appendiatis and, dif 
ferentiation, 208 

Cachexia in chrome ulcerative colitis, 157 
Canal of Nuck, hydrocele of, 367 
Caranoma of liver, 289 
Carcinoma of ovary, 390 
Cautery method of diverticulectomy, 79 
Cecostomy for megacolon, 148, 153 
Cecum, unattached, 58 
mobile, 55, 67 
unrotated, 55 

Cellulitis, penumbilical, 309, 312 
Celomic cavity, development of, 53, 314 
Chemotherapy 

for appendicius, 221 
for omphalitis, 313 
for primary peritonitis, 195, 196 
for secondary pentonius, 221 
for vaginitis, 392 

Cholagogue, fluoroscopic introducuon, in 
jaundice from inspissated bile, 275 
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Cholecptitl*, 187 

Cholcc)Tioduodeno*uiiny for bile duct lire* 
da. t68 

ChoIccjiioitoiDy for bile duct atreila. t68 
Cboledochoduodeno*tomy for bile dua 
apena, 170 
Choledochui cpt. *78 
Cholelifhiani. 187 

choledochal eju and diffcreniladoD 

*83 

lg3 

ongm of ]8S 
fTTUptomt, 167 
ircaPDent. 189 

Chromaffiaoma of adrenal 4*7 455 
Chrome appendiatU, >17 
Chronic acalnzing ententli, 109 
Chronic ulceratire colitli, tee CoUia 
chronic ulceraitv^ 

CicatnziQ^ enterim, tog 
Qrrhosii, biliary In con^^enitaj atrena of 
bde ducu, 160 

Clrrbodi of Irrer and Band t dueate. t49 
Coellic fyodrooe. from (ataunai malrota* 
lion, 59, 69 

CoSey operaaon (ureteral craoiplanutlon) 

897 398 

Colectomy for megacokin 148 155 
Coleoooay for polypoclt of ^oo, 157 
CoUda, chronic ulceradve, 135 

fjinleal finding *, 156 
dlffcrendal diagnotU, 158 
cdology 155 
Dcottopry for 160 
Ucottomy closure of, i6t 
medical treatment, 159 
pathology 156 

proctoscopic examinadoo. 156 
result! of treatment, 163 
turgical treatment. 160 
treatment, 159 
x-ray examination 157 
Colon 

atresia of 15 

chronic ulceradve colitis, 155 
duplicauoiu of 64 gt 93 
malrotatlooj of 53 
megacolon. 141 
polyps of. 1*7 

Colomc mflauoo for mrusnucepoon. 113 
Colouomy 

for impcrfornte aniu. 180 i8t 
temporary in polyposis of colon 136 
Common duct. Idiopathic dilaudon of. 
178 


Common duct, idiopathic dilatation of 
diEcrentlal diagnosh, tSt 
etiology aBo 
operadoiu for 165 
pathology rjS 
results of therapy 184 
symptoms and signs, t8i 
treatment of, 184 

Congenital anomalies, see Malformatioru 
Congenital atresia 
of bile ducts, aGo 
of intestine and colon as 
Congenital hcmnlytic anemia, <41 
Congenital hernia of diaphragm, 333 
Congtnjial hypertrophic pyloric stenosis. 

see Pylonc tienoiis 
Congenital mcgacolon, 141 
Congenital itenosis of intestine and colon, 
44 

Connell sntch, 36 37 
CoottJpadon 

appendidds and, diiferentiaUoo, tog 
io duplication of reoum, 89 
m m^coIoD 141 
polyps and, differennadoo, 131 
Cnrtiol neoplasm of adrenal, 435 
Cramps, abdominal, in chrooic ulcerative 
colitis 157 

Cryptorch i dism, see UntUsccruUd testu 
Cyanosis m diaphragmatic bemia. 336 
Cyu 

choledochal, 178 
enteric, 85, 136 
coterogenous, 83 
indoiion, 83 
intestinal. 83 
meteotenj:, 133 
omental, 133 
ovarian, 388 
splenic, 155 
umbOial cord sgS 
urachal agg 300 

Cysdc ddatadOQ of common duct, 178 

Dancxs sign in intusnacepdon, no 
I>«fidency diseases, chronic ulcerative colitis 
and, differentiation 158 
Dehydration 

la congenital hypertrophic pylonc 
Itenosis. 3 

In congenital intadnal stenosis, 46 
in duplicaUoos of intesdae. 89 
in intra abdominal bcnla, 35a 
In Intunuiceptioo 107 
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Dehydration 

in malformations of anus and rectum, 
172, 173 

in malrotation of intestine, 59 
in pnmary pentonitis, 190 
Dermoid cyst of ovary, 389 
Desmoid tumor of abdominal wall, 305 
Diaphragmatic hernia, 333 
anesthesia for, 338 
anesthesia system for, 343 
closure of abdominal wound, 342 
closure of diaphragmatic defect, 342 
embryology, 333 

esophageal hiatal hernia, 336, 345 
expectant treatment, 337 
opumum time for operation, 338 
pathology, 334 
phrenic nerve paralysis, 339 
physical findings, 336 
possessing a sac, 336 
postoperative care, 346 
preoperative measures, 338 
results of treatment, 347 
surgical approach for, 339, 346 
surgical treatment, 337 
symptoms, 336 
technic of operation, 339 
types of, 334 

viscera contained in, 336 
x-ray examination, 337 
Diarrhea 

acute, chronic ulcerative colitis and, 
differentiation, 158 
in appendicitis, 205 
in chronic ulceraUve coliUs, 156 
in megacolon, 142 
in primary pentonitis, 190 
postoperaave, in intussusception, 119 
starvation, 3 

Diastasis recti with exstrophy of bladder, 

397 

Diet in chronic ulcerative colitis, 160 
Dilatauon of anus 

for congenital stncture, 178, 182 
in megacolon, 147 

Dilatation of assoaated fistulas in congen- 
ital anal stricture, 182 
Dilatauon of common duct, see Common 
duct 

Diseases of female genital tract, 385 
Diseases of spleen, 241 
Banu’s disease, 247 
congenital hemolyuc anemia, 241 
cysts and tumors, 255 
Gaucher’s disease, 253 


Diseases of spleen 

hemolyuc anenua, 241 
idiopathic purpura hemorrhagica, 246 
rupture of spleen, 254 
technic of splenectomy, 256 
thrombosis of portal system, 249, 251 
Distenuon, abdominal, see Abdominal dts 
tention 

Diverticulectomy, 79 
Diveruculum of gallbladder, 293 
Diverticulum of intesUne, see Duplicaliom 
of alimentary tract 
Diveruculum, Meckel’s, 71 
Drainage, abdominal, in pnmary pento 
nius, 192 

Duodenal aspirauon, 216 
Duodenojejunostomy 

for duodenal atresia, 39 
for mtesunal stenosis, 51 
Duodenum 

atresia of, 25, 34, 39 
dupIicaUons of, 84, 87, 92 
extnnsic obstruction, 55 
obstrucUon by malrotauon, 53, 55 
perforation during pyloromyotomy, 1 3 
stenosis of, 44, 45, 47, 48, 49 
ulcer, 19 

Duplications of alimentary tract, 83 

differenuation from mesentenc cysts, 
87, 236 

embryology, 87 
pathology, 83 
results of therapy, 95 
sites of, 84 

symptoms and signs, 88 
tabulauon of cases, 96 
treatment, 93 
x-ray findings, 92 

Dyspnea in diaphragmatic hernia, 336 

Echinococcus cyst of liver, choledochal 
cyst and, differentiation, 282 
Ectopic anus, 166 
Ectopic tesus, 371 
Embryoma of kidney, 411, 434 
age incidence, 416 
diagnosis, 416 
differential diagnosis, 418 
excision of, 421 
fever with, 416 
hematuria witli, 415 
irradiauon, postoperative, 425 
irradiauon, preoperative, 420 
metastases from, 412, 415, 425 
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EabryoniM of kidjicy 

nuotttCDpic finding 413 

pitbolo^ 4** 
phyiial finding*. 415 
preoperadTC care 4*1 
prognoils in. 411 414 414 
pyelography for 417 
recuiTCDce of, 4*5 
result* of therapy 414 
symptom*, 415 

iransabdominal operauon for 4>3 
treatment, 4*0 
type* of. 411 
x-ny examinatJon 417 
Embryoma, retroperitoneal, 419 4^4 
Endocrine disturbance 

with adrenal tumor 435 
with orarun tumor 391 
Enteric cyst, 83, 136 
Enteritli 

chrome dcatnzing appendiaiit and. 
diSerentiaiion 109 

tuberoilotu, chjrooic ulcerau\e coHtl* 
and, diSerentiadoQ 15S 
Enterogenous cyit, 83 
Enterostomy 51 ido. 163. 164, tta 115 
Epfdarnosd cysu of spleen *55 
Epididymitis, tortlon of tesdj and dlfier 
eniUdon, 38a 

Epigastric distress in peptic ulcer xo 
Epig a s tr ic fullness lo dupUcatlooi of stom 
•ch, 89 

Epispadias with exstrophy of bladder 394 

403 

Epistaxi* m purpura bemorrbiglca, 146 
Epithellocna of ovary 391 
Eryihroblasdc anemia, *65 
Erythroblastons, diderendated from biliary 
atresia. *65 

Erythrocytes, fragility of, in congenital 
hemolytic anemia, S41 
Esophageal hiatus hernia 336 545 
Esophageal stenosis, gastrostomy for xa 
Esophageal varices, bleeding from 151 
Esopb^us, duplications of 84 
Eventration, umbDlcal, 314 
Exompbaloi. see OtnphaloccU 
Exstrophy of bladder 394 
ige for treatment, 409 
anal sphincter control after ureteral 
tjansplantatlon, 409 
clinical finding*, 394 
Coffey operation for 397 39B 
cystectomy for 403 
gait with, 394 405 


Exstrophy of bladder 

hydrooephrons after ureteral trans- 
plantation 407 

pelvic deformity with 394 396 
postoperative care 401 
postoperative pyelitis, 409 
pyelitis following urctoal traniplanta 
don, 409 

resulu following ureteral transplanu 
uon 409 

result* of treatment, 410 
subiliation of pclvli, 405 
technic of urtt ei o sigm oldostomy 398 
iransplantadon of ureten for 397 
treatment of 397 
treatment of cpapadlai, 403 
Exudate In appcndidtis, 103 
Exudate in primary pentonitl*, 188 

Faox* In primary pcritonld*, 190 
Farbcr’i test for iniesunal atresia, 18 
Fecal masses, polyps differrodated from. 151 
Fetdiog, posioperadTe 

m congenital pylonc wnsosji, 16 
in lorussuscepUDD, 119 
Feeding, preoperative, in congenital pyloric 
ttenosi*. 9 

FognsoD operation for inguinal hernia, 

159 . 96 « 

Fever 

in appendiaiii, *04 X05 
in cholecjsutia, *87 
m chronic ulccratlTe colitis, 137 
in common duct dilatation a8t 
jD intestinal atreiia, *9 
in malrotabon of intadne, 39 
m primary peritonitis, 190 
m torsion of tesds, 38s 
postopoativc, in intnisuKepdon, lao 
preDperanve, m mtussuscepdon prog- 
nostic value, 1*3 

Fbtulis from rectum. 169, 171 183 
Fliods, postoperatiTC 
la appendiads, 1x0 
In congenital pyloric stenosis, 16 
in mtussuscepdon, iig 
in primary p^tonitis, 195 
Fluids, preoperanve 

in congenital pyloric itenotii, 9 
In Intestinal atresia, 33 
m mtussuscepdon, 114 
In roalrotadon of Intestine, 6t 
Foreign body gastromtcsdnal, 98 
symptoms, 99 
treatment, 101 



INDEX 


446 

Foreign body, gastro-intestinal, x-ray find- 
ings, 101 

Foreign body, vaginal, 392 
Fowler’s posiuon after appendectomy, 219 
Fragility of erythrocytes in congenital hem- 
olytic anemia, 242 

Franas skin test in pneumococcal pento- 
nitis, 197 

Gallbladder 

absence of, 294 
anomalies of, 290 
anomalous positions of, 294 
bilobed, 293 
cholecystitis, 287 
cholelithiasis, 287 
diverticulum of, 293 
double, 291 
floating, 293 

in congenital atresia of bile ducts, 261 
rupture of, 295 
Gallstones, 287 

in congenital hemolytic anemia, 243 
Ganglioneuroma of adrenal, 427, 435 
Gastric siphonage, postoperative, in pri- 
mary pentonitis, 195 
Gastric suction, method of, 216 
Gastro-ententis, appendiatis and, differen- 
tiation, 209 
Gastrojejunostomy 

for duodenal atresia, 39 
for intestinal stenosis, 51 
postenor, for peptic ulcer, 21 
Gastrostomy, 22 

indicaUons for, 22 
operative technic, 22 
Gaucher’s disease, 253 
bone lesions in, 253 
diagnosis, 253 
results of treatment, 254 
splenectomy for, 253 
symptoms, 253 
treatment, 253 
Gonococcal vaginitis, 392 
Granulosa cell carcinoma of ovary, 391 
Grawitz tumor of kidney, 419 
Gnduron inasion for congenital pyloric 
stenosis, 15 

Hair ball in stomach, 99, 101 

Hamartoma of liver, 289 

Heat to abdomen after appendectomy, 219 

Hemangioma 

of abdominal wall, 304 
of liver, 289 


Hematocolpos 

clinical findings, 387 
diagnosis, 387 
treatment, 387 

Hematuna from renal neoplasm, 415 
Hemolytic anemia, cholelithiasis with, 288 
Hemolytic anemia, congenital, 241 
clinical course, 243 
diagnosis, 242 
results of treatment, 245 
splenectomy for, 244 
symptoms, 241 

thrombosis after splenectomy, 244 
treatment, 244 
x-ray findings, 243 

Hemolytic crises in congemtal hemolytic 
anenua, 242 

Hemolytic sepsis, jaundice of, 266 
Hemorrhage 

from intestinal tract, 131 
from Meckel’s diverticulum, 74, 76 
in duplication of intestine, 89 
in intestinal polyps, 128 
in purpura hemorrhagica, 246 
in traumatic rupture of spleen, 254 
Hepann in congenital hemolytic anemia, 

245 

Hepaticoduodenostomy for bile duct atre 
sia, 267 
Hernia 

amniotic, 314 
concealed, 349 
diaphragmatic, 333 
hiatal, 336, 345 

incarcerated inguinal, 355, 356, 361 
ingmnal, 354, 359, 362 
internal, 349 
intra-abdominal, 349 
mesenteric, 349 
mesentencoparietal, 349 
omphalocele, 314 
paraduodenal, 349 
umbilical, 325, 327 

Hirschsprung’s disease, see Megacolon 
Hormone treatment of gonococcal vaginitis, 

392 

Hormone treatment of undescended testis, 
373 

dangers of, 374 
disadvantages of, 373 
indications for, 374 
Hydatid of Moigagni, torsion of, 382 
Hydrocele, 367 

aspiration of, 368 
diagnosis, 367 
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Hydrocele • 

diflerenuil diagooiu, 568 
ln)ccuon treatment, 368 
rcjulti oE treatment, 370 
tpontancom cure of 368 
tymptomt, 367 
treatment, 368 
H>dro€nctrocolpOJ, 585 
dmical Endings, 385 
cuology 385 
pathology 385 
treatment, 3&G 
x-ray Gkanunation 386 
Hjdroncphrocu, 4to 

postoperaute, m exstrophy of bladder 

407 

Hymen imperforate, 385 387 
Hypernephroma of kidney 419 
Hypertropluc pylonc itenoai, see Pylonc 
ftenoiu 

Icrojc Index m congenital bcmolyrlc ane 
ima, 241 

Ictena gra>u, 163 

Ictenu neonatorum, bde dua atresia and. 
diCerentiaaon, 265 

Idiopaihic dnaiadoo of common bDe duct, 

*78 

Idiopathic pentonitu, see Pnmaty penUy 
nttis 

Idiopathic purpura hemorrhagica, 146 
Ileostomy care of, 161 i6t 
Ileostomy for intestinal atresia. 38 
Ileostomy for ulcerative colitis 160 163 164 
Ueum duplot, 71 83 
Ileum, duplxanons of 84 gi 
Ileus, paralytic, in appendldtis. sii 
Hue a»ccs>, >30 
Iliac ademtis, 150 

diderential diagnosis, 130 
physical Ending 130 
results of treatment. 132 
symptoms. 130 
treatment, *31 

Imperforate anus, see \f«i/onn«iM>ru of 
AJiuj end rectum 
Imperforate hymen 385, 387 
Incaiceraicd Inguinal heriila, 555, 536 361 
Inclusion cyu of Intestine S3 
InOation colonic. Cor Intussmceptkm. 113 
Inguinal hernia, 354 

examination for 556 
Incarcerated 355, 336 361 
injecuon treatment, 357 
operative treatment. 359 


Ingtsloal bemia 

phyucal findings, 555 

postoperative atrophy of testicle 366 

postoperative care, 364 

recurrence, 366 

results of trcaimcnt, 366 

spontaneous cure of, 357 

Stiles dressing 364 

strangulation of 364 

symptoms, 354 

treatment of incarceration 361 
mm for 357 

with exstrophy of bladder 397 
vriih undcscendcd tcslu, 371 374 
yam misi for 358 
Injecuon treatment 
for hydrocele 368 
for inguinal hernia. 357 
Impissatcd bOe, obstiucuon Erom, 174 
iDspissaied meconium, obstruction from, 174 
Internal berma, 349 
InicstinaJ obstrucuon 
auxsXa. 15 
extnnnc type, 53 
following appendiatu, tti 
from adhesions, tti ttf 
from meocplete roution 53 
m appendiQtis, tat 
in moenienc cystx, 137 
inuinsc type 4a 
intussusception, 105 
malrotadoD, 53 
stenosis. 44 
volvulus, 56 
Intestinal polyps. 117 
Iniesdne 

alxcsisu 15 
bleeding from, 131 
chronic dcatriilng enteritis, 109 
cysts of, 83 
duplication of, 83 
extrinsic obstmedon, 53 
foreign bodies of 98 
Intrinsic obstruction, 15 44 
intuwuscepuon, 105 
malrotadon 53 
hfcckeli dirmiadom. 71 
melena, 131 

normal rotations and atuchments, 53 
ptnvrorms, tt6 
1,7 

stenosis. 44 

suedon aspiration of. ti6 
ulcer 19 
volvulus, 56 
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Foreign body, gastro-mtesanal, x-ray find- 
ings, lOl 

Foreign body, vaginal, 392 
Fowler’s position after appendectomy, 219 
Fragility of erythrocytes in congenital hem- 
olytic anemia, 242 

Franas skin test in pneumococcal pento- 
nitis, 197 

Gallbladder 

absence of, 294 
anomalies of, 290 
anomalous positions of, 294 
bdobed, 293 
cholecystitis, 287 
cholelithiasis, 287 
diverticulum of, 293 
double, 291 
floating, 293 

in congenital atresia of bile ducts, 261 
rupture of, 295 
Gallstones, 287 

in congenital hemolytic anemia, 243 
Ganglioneuroma of adrenal, 427, 435 
Gastric siphonage, postoperative, in pn- 
mary pentonitis, 195 
Gastric suction, method of, 216 
Gastro-ententis, appendicitis and, differen- 
tiation, 209 
Gastrojejunostomy 

for duodenal atresia, 39 
for intestinal stenosis, 51 
postenor, for peptic ulcer, 21 
Gastrostomy, 22 

indications for, 22 
operauve techmc, 22 
Gaucher’s disease, 253 
bone lesions in, 253 
diagnosis, 253 
results of treatment, 254 
splenectomy for, 253 
symptoms, 253 
treatment, 253 
Gonococcal vaginitis, 392 
Granulosa cell caranoma of ovary, 391 
Grawtz tumor of kidney, 419 
Gndiron inasion for congenital pylonc 
stenosis, 15 

Hair ball in stomach, 99, 101 

Hamartoma of liver, 289 

Heat to abdomen after appendectomy, 219 

Hemangioma 

of abdominal wall, 304 
of liver, 289 


Hematocolpos 

chnical findings, 387 
diagnosis, 387 
treatment, 387 

Hematuria from renal neoplasm, 415 
Hemolytic anenua, cholelithiasis with, 288 
Hemolytic anemia, congenital, 241 
chmcal course, 243 
diagnosis, 242 
results of treatment, 245 
splenectomy for, 244 
symptoms, 241 

thrombosis after splenectomy, 244 
treatment, 244 
x-ray findings, 243 

Hemolytic crises in congenital hemolytic 
anemia, 242 

Hemolytic sepsis, jaundice of, 266 
Hemorrhage 

from intestinal tract, 131 
from Meckel’s diverticulum, 74, 76 
in duplication of intestine, 89 
in intesunal polyps, 128 
in purpura hemorrhagica, 246 
in traumatic rupture of spleen, 254 
Hepann in congemtal hemolytic anenua, 

245 

Hepaticoduodenostomy for bile duct atre 
sia, 267 
Henna 

amniotic, 314 
concealed, 349 
diaphragmatic, 333 
hiatal, 336, 345 

incarcerated inguinal, 355, 356, 361 
ingmnal, 354, 359, 362 
internal, 349 
intra-abdominal, 349 
mesenteric, 349 
mesentencopanetal, 349 
omphalocele, 314 
paraduodenal, 349 
umbilical, 325, 327 

Hirschsprung’s disease, see Megacolon 
Hormone treatment of gonococcal vaginitis, 

392 

Hormone treatment of undescended testis, 
373 

dangers of, 374 
disadvantages of, 373 
indications for, 374 
Hydatid of Morgagni, torsion of, 382 
Hydrocele, 367 

aspiration of, 368 
diagnosis, 367 
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Mecicl • diverticulum 

btuniuccpuon £rom, 73, 74, 77 
pathology 71 

polypi a^ diffcrentiauoa, ijt 
renilu of therapy 61 
treatment, 79 
umbilical fittola, 75. 77 
Meconium 

m congenital mteatinal aienoda. 46 
in mtestinal atrena *7 
uupluated, obstruction from, >74 
Mcgacolon, 141 

anal dilltadon fOT 147 
«-llnla1 dndingl 14s 
cDOiervatiTe treatment, 146 
pathology 14) 
remits of therapy 15a 
fpmal anesthesia in 149 
surgical treatnsent, 147 
sympathectomy for 148 
x>riy Endings, 144 
Uegalo-umer with megacoloa 141 
Mdma, 131 

in duplications of intesaoe, 89 91 
in intestinal polyps, 118 
Mesentme adenitii, sod 
Mesenteric cysts, s$3 
dtnigal Endings, 137 
differential dutguocis, 136 
dnpheaDOni of mtesdne conirastal 
With, 87 856 
etiology 134 
pathol^ f54 
treatment, 338 
x-ray findings, 138 
Meaenteiicopanetal hernia, 349 
Mesentery nnattarhed, 56 
Mldgul Tohnilas, 36 

Miltuliczs resection for Intumisccption 118 
Miller Abbott tube after appoidectomy aiy 
MitcheD Banhes operauon for In gmnal her 
559 

Mixed tumor of kidney 411 
Mobile cecum, 58 67 
Morphine postoperative 
Id appendidds, tto 
la primary peritonitis, 195 

Neokasm see Tumor 
Neuroblastoma sympalhclicuni. 418 417 
clinical findings, 431 
cures of 438 

differential diagnosis, 434 
exosloo, 438 
histologic features. 430 


Neuroblastoma lympathcncum 
Hutchinson s syndrome 450 
metasiases from, 430, 433 
pathology 417 
Pepper’s syndrome, 450 
physical findings, 431 
prognosis, 4«7 438 
results of treatment. 43B 
sites of origin 4x7 419 431 
skeletal changes from, 431 
spontaneous cure 438 
symptoms, 431 
X ray findings 431 
x-ray irradiation 437 
Nondcscended lesade, 371 

OasnpATiON m malformations of anus and 
rectum, 17s 

Obstruction of bile ducts, tSo 374, 178 187 
Obstruction of intestine see Intsitinal ob- 
ttruclion 

Ochsuer treatment for appendidtis, 110 
Omental cysta, 155 

clinioJ findl^ 133 
treatment, 133 
OmphalJ&s, 508 

Band’s disease and 330 
dinicati findings, 31 1 
complications of 311 
«3olog7 309 
pathology 309 
prognods, 315 
treatment, 31s 
Omphalocele, 314 

assoaaied anomalies, 318 
dxnical findings, 515 
embryology 314 

postoperatise complications 3ts 
results of treatment, 333 
tr eatm ent, 311 
Operation, for 

abdominal wall tumors, 304 
adrenal tumors, 433 436 
anal malformations, 178 
appendiceal shtcew. tii 313 
appendidtis, 310, 311 
atresia of Intestine or 
atresia of vagma 366 
Bantfi dlse^ 351 151 
bQe duct atresia, 366 
bile dua oburuction. 376 389 
bile dua rupture 395 
cholecystitis, 387 
cholelithiasis, 389 
common duct dilatation, 384 
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Intra-abdominal hernia, 349 
mesentencopanetal, 349 
paraduodenal, 349 
through broid ligament, 349 
through foramen of Winslow, 349 
through mesentery, 349 
through omentum, 349 
Intracranial injury, pylonc stenosis and, 
differenuation, 6 
Intussusception, 105 
age madence, 107 
chrome, 124 
classification, 106 

diverticulum as starung point, 77, 81 
duplication of cecum as starting point, 

89 

etiology, 105 

[actors in prognosis, 120 

nonoperaave treatment, 113 

operative treatment, 114 

physical findings, 108 

polyps and, differentiation, 132 

postoperative care, 119 

preoperauve care, 114 

recurrent, 125 

reduction of, 115 

resection for, 1 1 7 

results of therapy, 120 

symptoms and signs, 107 

treatment, 113 

types, 106 

x-ray findings, 1 1 2 

Janeway gastrostomy, 22 
Jaundice 

from bile duct atresia, 260, 264, 265 
from cholehthiasis, 287 
from common duct dilatauon, 278, 282 
from hemolytic anemia, 24 1 
from inspissated bile, 274 
from tumors of liver, 290 
of hemolync sepsis, 266 
Jejunum 

atresia of, 35, 37, 39 
duplex, 72, 83 
duplicaaons of, 84, 89, 90 
stenosis of, 50 

Kidney 

embryoma of, 411, 434 
hydronephrosis, 420 
hypernephroma of, 419 

Laparotomy in recurrent abdominal pain, 
228 


Leukocytosis 

in appendiatis, 207 
in mairotaaon of intesune, 59 
in pnmary peritonitis, 191 
Lipoma of abdormnal wall, 305 
Liver 

cirrhosis of, and Banti’s disease, 249 
echinococcus cyst, differentiated from 
choledochal cyst, 282 
in congemtal atresia of bile ducts, 263 
tumors of, 289 
I umbar sympathectomy, 148 
Lymphangioma of spleen, 255 

Malformations 

abdominal wall, 314 
anus, 1 66 

bile ducts, 260, 278 
colon, 25, 83 
diapliragm, 333 
gallbladder, 290 
intestine, 25, 44, 71, 83, 303 
mesentery, 53, 349 
rectum, 166 

urinary bladder, 299, 394 
vagina, 385, 387 

Malformations of anus and rectum, 166 
assoaated anomalies, 177 
embryology, 166 
fistulas with, 169 
pathogenesis, 167 
physical findings, 173 
results of therapy, 183, 186 
symptoms, 171 
treatment, 178 

treatment of rectal fistulas, 183 
types of, 1 68 
x-ray exarmnation, 175 
Malrotauon of intesunes and colon, 5^ 
embryology, 53 
pathology, 55 
preoperauve care, 62 
results of treatment, 67 
symptoms and signs, 58 
treatment, 62 
%olvulus in, 56 
x-ray examinauon, 60 
Maydl’s operauon for exstrophy of bladder, 
397 

McBurney inasion, 213 
Meckel's diveruculum, 71 
clinical findings, 76 
embryology, 72 
hemorrhage from, 73, 74, 76 
inflammation of, 73, 74, 77 
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UeckeTi direniculum 

iQ&muKcption from, 73 74, 77 
ptboloCT 7* 

polyps diSercntiation 131 
results of therapy 81 
tieaiment, 79 
umbilical fiuula. 75, 77 
McaDoioiii 

In congenital intadnal sten oin , 46 
in intestinal atrcsia« rj 
inspuated, obstruction Iroca 174 
Klegacoloo, 141 

■nal dilatation for 147 
dinicai findings, 14a 
CDOscrvatiTC treatment. 146 
pathology 141 
results of therapy 151 
spinal ancstbesu m. 149 
surgical treatment. 147 
tympathecLociy for 148 
* ray findings. 144 
MegakHireter with mcgacolon. >4t 
Melena. igi 

In dnplicitioas of intestine 89, 

In intestinal polyps, it8 
Mesenteric adenitis, 108 
Mesenteric cysu, 153 

fitsdings, 137 

diffcreodaJ dii^oeu, 13d 
dnpUcatioos of intestine, contrasted 
with. 87 136 
etiology S34 
pathology S54 
treatment, S3S 
any findfngt, 158 
Mesentericoparietal hernia. 549 
Mesentery unattached, 50 
Midgut T^vulus. 56 

Mikuhczs resection for InttmuscepdQn iiB 
Miller Abbott tube after appendectomy 117 
Mitchell Banhes operatioo for ingtmul her 
“It S59 

Mixed tumor of kidney 411 
Mobile cecum. 58 67 
Morphine postopoaure 
in appcndidtii, ito 
In prhnary p>critcmitii, 195 

Neoplasm see Tumor 
Ncuroblutonu sympathcUcum. 418 417 
clinical findings. 451 
cures of. 438 

diJIcrendal diagnoals. 454 
excision. 436 
histologic features, 430 


Neuroblastoma tympathedcum 
Hutchinson s syndrome. 450 
metastases from 430. 433 
palhologj 417 
Peppers syndrome, 430 
physical findings, 431 
prognosis, 4i7 458 
results of treatment, 438 
sites of origin 4x7 419 431 
skeletal changes from, 431 
spontaneous cure 438 
symptoms, 431 
X ray findings, 431 
X ray liiadjaiioii. 437 
Nondescended lesdde 571 

OarnrATioN in malfonnadons of anus and 
rectum, 171 

Obstruction of bOe ducts, tfio 174. 178 187 
Obsmicnon of intestine see Inttitxnal ob- 
struction 

Ochsner treatment for appendidtli. 110 
Omental cysts, 133 

cUnlcaJ findings, 133 
treatment. >53 
Omphalitu, 508 
I Band's disease and 150 

I clinical findings, 311 

' comphcadoni ofi 31 1 

Mjology J09 
pjlhology 309 
prognori,, 513 
treaUneot. 311 
Omphalocele. 314 

aswMdated anomal/ea, 318 
dinical findings, 515 
embryology 314 

postoperative compheadoos, 31s 
resulu of treatment. 3ts 
treatment, 311 
Operadon. for 

abdominal wall tumors, 504 
adrenal tumors, 435. 436 
anal malformations, 178 
appendiceal abscess, sii ss3 
appendiads, aio tii 
atresia of intesdne or colon 55 
atresu of vagina. 386 
Bands disease 151 a5s 
bile duct atresia sfifi 
bOe duct ohsljuctlon. sy6 tSg 
bile duct rupture, 193 
cholecystitis, *87 
cbolelithiasu. 189 
common dua dilaunon 184 
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Operation, for 

congenital hemolytic anemia, 244 
cryptorchidism, 374 
duplications of ahmentary tract, 93 
embryoma of kidney, 421 
epispadias, 403 

exstrophy of bladder, 398, 403 
fistula of rectum, 183 
foreign bodies, 103 
gastrostomy, 22 
Gaucher’s disease, 253 
hematocolpos, 387 
hemolytic anemia, 244 
herma 

diaphragmaac, 337 
incarcerated inguinal, 361 
inguinal, 359 
mtra-abdominal, 352 
umbihcal, 327 
Hirschsprung’s disease, 147 
hydrocele, 369 
hydrometrocolpos, 386 
ileostomy, 160, 163, 164 
diac adenitis, 232 
imperforate anus, 178 
intussusception, 114 
kidney tumors, 421 
hver tumors, 290 
malrotauon of mtestmes and colon, 
62 

Meckel’s diverticulum, 79 
megacolon, 147 
mesenteric cysts, 238 
mobile cecum, 67 
neuroblastoma, 436 
omental cysts, 233 
omphalitis, 312 
omphalocele, 321 
orchidectomy, 382, 384 
orchidopexy, 374 
ovarian tumors, 391 
peptic ulcer, 21 
peritonitis, primary, 192 
pentomtis, secondary, 216 
polyps of colon or rectum, 132 
pyloric stenosis, 10 
rectal fistula, 183 
rectal malformations, 178 
rectal prolapse, 111 
rupture of bile ducts, 295 
rupture of spleen, 254 
splenectomy, 256 
stenosis of intesune, 48 
sjanpathectomy, lumbar, 148 
thrombocytopemc purpura, 246 


Operation, for 

torsion of appendix testis, 382 
torsion of testis, 382 
ulcer, 21 

ulcerative cohtis, 160 
umbilical infections, 312 
undescended tesude, 374 
urachal cyst, 302 
urachus, patent, 302 
ureteral transplantauon, 398 
vitelline duct, persistent, 303 
Witzel enterostomy, 222, 223 
Orchidectomy 

following mcarcerated herma, 364 
for torsion of testis, 382 
Orchidopexy for undescended testis, 374 
Ovarian tumors, 389 
climcal findings, 391 
surgical treatment, 391 
types, 389, 390 
x-ray treatment, 392 
Ovary 

caranoma, 390 
cysts, 388 

granulosa cell tumor, 391 
mcarceration in hernia, 364 
neoplasms, 389 
sarcoma, 389 
teratoma, 389 

Ox-bile salts in bile duct atresia, 266 
Oxygen tent 

for abdominal distenuon, 218 
for diaphragmaac hernia, 346 

Pain 

in common duct dilataaon, 281 
m neuroblastoma sympathedcum, 431 
in peptic ulcer, 20 
in torsion of appendix tesds, 383 
in toision of tesds, 382 
on defecadon in malformations of anus 
and rectum, 172 
Pain, abdominal 

appendectomy for, 227 
in appendiatis, 204, 205 
in cholecystids, 287 
in cholehthiasis, 287 
in duphcadons of intesdne, 89 
in hematocolpos, 387 
in mtesdnal polyps, 129 
in intra-abdominal hernia, 352 
in intussuscepdon, 107 
in malrotauon of intesune, 59 
in Meckel’s diverticulius, 77, 78 
m mesentenc cyst, 237 
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Plin abdomiiul 

m pnmary perlioDliU, 190 
i□^otlgauoD of 117 
pfBTonm and sr6 
jurglcal ffcaimcni of, i«8 
Palpaiion, iig hf touch. In inguinal hernia, 
liA 

Pmdondenal benua, 5^9 
ParalTtlc ilau In appoidjdti*, lai 
PuuyxDpalhetic ttlmulanu in mcgacolon 
‘47 

Patent urachua, >99 
Pelvic pain in bematocolpoi, }87 
Pdrlt, bony uabilization o£, In exitrophy 
of bladder 405 

Pepper t lyndrome £rtwn neuroblaitoma, 450 
Peptic ulcer 19 
inadence. 19 
tymptaatt, 19 

treatment, to | 

Perineal operation for bnperforaie anui, 
179, iSo 

PerinaUta, vulble 

in congenital Inteuinal neooiit, 47 
in duplicauioca of (nteitine 69, 91 
Peritoaliia 

appendiceal toj. ao5 107 116 aai 
from offlphalitU, 311 311 313 
generalize pnmary peritooitii and 
difierentiation, igi 
Meckel I diverticulum dmulating 77 
pceumococcui, 18S 196 
poftoperatire. in intumitccptioo, ito 
primary type, 188 
urepuxoccus, \88 195 
Periumbilical abKeu, 309 31a 
Periumblbcal cellulitn, 309 31a 
Peten operaciOD for exstrophy of bladder 
597 

Phrenic nerve, preliminary cruahlng, la 
diaphragmatic hernia, 339 
Plnvroma and appcndidtli, tsO 
l^eumococau p^tomtii, »ee /Yimery per 
lUmlUs 

Pneumonia, pnmary pcntonltii and dJf 
ferentiatioo igi 

Polyp* of inteume and colon, ity 
age inadence, 118 
bleeding from. it8 
complication* of. iiB 
diSerential diagnoaia, 131 
loationi ol 117 
multiple polyp*. 1*8 
pathology 1*7 
ijmptonu and ngu, itS 


Polyps of intestine and colon 
treatment, 151 
X ray examination 150 
Portal thrombow*. 149 aji 
Prccoaty 

from adrenal tumor 435 
from ovarian tumor 391 
Primary peritonitis, 188 

abdominal drainage for 193 
age incidence, 190 
<£emoiherapy lor 193 195 
dilFereniial diagnosis, 191 
dUIcrentiation from appendldtis, to8 
cuology i8fl 
pathology 188 
physical findings, 190 
resulu of therapy 194, 198 
tcrum therapy for 196 
tympLoms and ogni. 189 
treatment. 193 

Proctoscopic esaminauon in chronic ulcer 
auve coliLii. 157 

Proootcopic exduon of colonic polyp*, 13s 
Prolapse of reouffl 111 
Paoa* abtccM, ago 

Purpura bemorriiagica idiopathic, 346 
diagnosis, *46 
(UderenDal diagnosis, 346 
reaulu of treatment. 347 
iplcnectomy for 347 
•ymptom*. 346 
treatment. 346 
Pyclitu 

appendidil* and. diHerentlatlon 308 
[oUovisg ureteral transplantation, 409 
Pylonc sienoais. 1 
dlagnosu, 4 

dillcreatial diagnous, 6 
etiology 3 

mortality tutijiica, 16 
operative procedures, 10 
pathology 1 
physical findings, 4 
postoperative care 15 
pteoperatlve care, 8 
symptoms, 3 
X ray findings, 7 
Pylorotpasm, 6 

RAiiMSTirrr operation for pyloric itenom. 

1 JO II 

Reoal obimjcilon from hydromcirocolpos. 
385 

Rectum 

duplications of. 84. 95 
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Rectum 

fistulas of, 169, 171, 183 
malformations of, 166 
normal development of, 166 
polyps, 127 
prolapse, 111 

Rectus incision for appendectomy, 215 
Recurrent 

appendiatis, 227 
embryoma, 425 
ingmnal hernia, 366 
intussusception, 125 
umbilical herma, 331 
Regional ileitis, 209 
Respiratory embarrassment from hydro- 
metrocolpos, 385 

Reticulocytosis in congemtal hemolytic 
anemia, 243 
Retracted testis, 371 
Retroperitoneal embryoma, 419, 434 
Roentgenological diagnosis, see x-Ray diag- 
nosis 
Rupture 

of bile ducts, 295 
of gallbladder, 295 
of Meckel’s diverticulum, 74 
of spleen, 254 

Sarcoma of adrenal gland, 427 
Sarcoma of ovary, 389 
Scurvy, polyps and, differentiaaon, 132 
Serum therapy in pneumococcal pento- 
mtis, 196 

Sexual precocity, 391, 435 
Sippy regimen, 20 
Spermatic cord, hydrocele of, 367 
Spermatogenesis after orchidopexy, 381 
Spherocytosis in congenital hemolytic ane- 
mia, 243 
Spleen 

BanU’s disease, 247 
cysts of, 255 
Gaucher’s disease, 253 
hemolytic anemia, 241 
idiopathic purpura hemorrhagica, 246 
in congenital atresia of bile ducts, 263 
rupture of, 254 
technic of splenectomy, 256 
thrombosis of portal vein, 249, 251 
thrombosis of splenic vein, 249, 251 
tumors of, 255 
Splenectomy 

for Banu's disease, 251, 252 

for congenital hemolytic anemia, 244 

for Gaucher’s disease, 253 


Splenectomy 

for purpura hemorrhagica, 247 
preoperauve treatment, 256 
technic of, 256 
thrombosis follomng, 244 
types of wounds, 256 
Splemc anemia, 251 
Stamm gastrostomy, 22 
Starvation diarrhea, 3 
Stenosis of common duct, 278 
Stenosis of esophagus, dilatation through 
gastrostomy, 22 

Stenosis of intestine and colon, 44 

differenaated from pylonc stenosis, 6 

embryology, 44 

pathology, 45 

prognosis, 51 

symptoms and signs, 46 

treatment, 48 

x-ray findings, 47 

Stenosis, pylonc, see Pyloric stenosis 
Stiles’ dressing for ingmnal herniorrhaphy, 

364 

Stomach 

aspirauon of, 216 

deflation of, in intussusception, 119 

duplication of, 83, 84, 85, 86, 92 

foreign bodies in, 98 

gastrostomy, 22 

hair ball in, 99, 101 

pylonc stenosis, 1 

ulcer, 19 

Stone, see Cholelithiasis 
Stools 

in congenital intestinal stenosis, 46 
in intestinal atresia, 28 
in malrotation of intesune, 59 
Stools, bloody 

in duplications of intestine, 92 
in intestinal polyps, 129 
in mtussuscepaon, 107 
in Meckel’s diverticulum, 76 
Stools, clay-colored or white 
in bile duct atresia, 264 
in jaundice from inspissated bile, 274 
Strangulation of inguinal hernia, 364 
Strapping for umbilical hernia, 325 
Streptococcus peritonitis, see Primary per 
itonitis 
Sulfanilamide 

in appendiatis, 221 
in omphalitis, 313 
in streptococcal peritonitis, 195 
Sulfapyndine in pneumococcal peritonitis, 
196 
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Sulfa tliijLzole 

In appecdiaui, >ti 
in gocococad Tajuutu, 591 
In omphalini, 313 
m pneumococcal peritonitii, 196 
Sympathectoin^ for congenital mcgicolon, 
148 154 

SympatlucobUitoma of adrenal, 417 
Sympatbogonkuna 4*7 431 
Syphllii, con genital, bile duct aOetla and, 
dificrentladcin, >66 

TDimaKEO 

In bematocolpoa, 5B7 
m tonlon of appendix teicU, 383 
Tendemeaa, abdominal 
in appendiatu, 106 
m ebrome ulceraUTC colldi, 157 
m intra abdominal hemia, 35a 
in primary peritonitu, igo 
Tcnexmoi in cturooic olceradTe coUua, 156 
Teratoma, of 

abdominal wall 306 
OTiry 389 

Te«ii 

ayptordudiam, 371 
docent of, 334 
ectoptc, 371 
hydrocele, 367 
retracted, 371 
tomon of, 36a 
ondetcended, 371 

Thrombocytopenic purpura, tee Purpura 
htmorrhagica idiopathic 
Throcnbodi 

of portal tyuem. i4g, 151 
poiOplenectomy 144 

TorA opaadon for undocended tettu. 379 
Tonion of appieodix testU, 38a 
differend^ diagnosu, 383 
phytical EndJnga, 383 
tymptoma, 383 
treatment. 384 
Torson of tetda, 381 

differential diagnoalt, 381 
lymptomi, 381 
treatment, 581 
Tranifuiloo 

in pepdc ulcer to 
m traumadc rupture of tpleen >54 
Tranifiulon, pottoperauve 

in diapbragmatlc bernia 346 
In primary periiooim, 1^5 
Tramfudon preopoadie 
in bile diKt atreda. 166 


Tianifunon, preoperadve 

in congenital pyloric i ten o d t, g 
in inteadnal atretia, 35 
in intoBoscepdon 114 
Trandllumination of hydrocele, 568 
Tramplantadon of ureter* for outropbied 
bladder 397 
Trauma 

to bile duct*, >95 
to gallbladder 195 
tocpleen, >54 
Tricbobmoar 101 
Trua 

for inguinal bemia 357 
for umbilical bermi, 3x6 
Tubcrculoui entcriti*, chronic ulccnU>c 
coUtli and, diffcrcndadon 158 
Xinnort 

abdominal wall, 303 
adrenal, 418 4*7 454 455 
Udney 411 
bver 189 
orary 389 

retropentoneal linuea, 419, 454 
tpleen >55 

Tunica raginalia, hydrocele of, 367 370 
Tympanites in nulfannanona of anua and 
recnim, 173 

Uuaa, p>epric, 19 

Ulcerative coho*, lee Colitu chronic ulcer 
aiioa 

Umbilical cord 
cy«. >98 
hernia into 314 
Umbilical eventration 314 
UmbQical berma, 315 

adbexhre itrappmg for 315 
methoda of repair 3>7 
operadon for 3>7 
pathology 515 
phydcal ffnclingt, 315 
recurrence, 531 
resulu of treatment. 331 
•ymptomi, 3*5 
treatment, 316 

Umbilical dno* with MeckeTi diverticulum, 

77 

UmbOiciu 

granulating patent urachm and, dif 
ferentiauon, 300 
Inflammation of 308 
omphalocele, 314 
umbilical hernia, 3*5 
U n at t ached mesentoy 56 
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Rectum 

fistulas of, 169, 171, 183 
malformations of, 166 
normal development of, 166 
polyps, 127 
prolapse, 111 

Rectus incision for appendectomy, 215 
Recurrent 

appendiatis, 227 
embryoma, 425 
ingmnal hernia, 366 
intussusception, 125 
umbihcal herma, 331 
Regional ileitis, 209 
Respiratory embarrassment from hydro- 
metrocolpos, 385 

Reticulocytosis in congemtal hemolytic 
anemia, 243 
Retracted testis, 371 
Retroperitoneal embryoma, 419, 434 
Roentgenological diagnosis, see x-Ray diag- 
nosis 
Rupture 

of bile ducts, 295 
of gallbladder, 295 
of Meckel’s divernculum, 74 
of spleen, 254 

Sarcoma of adrenal gland, 427 
Sarcoma of ovary, 389 
Scurvy, polyps and, differentiation, 132 
Serum therapy in pneumococcal perito- 
nitis, 196 

Sexual precocity, 391, 435 
Sippy regimen, 20 
Spermatic cord, hydrocele of, 367 
Spermatogenesis after orchidopexy, 381 
Spherocytosis in congenital hemolytic ane- 
mia, 243 
Spleen 

Banu’s disease, 247 
cysts of, 255 
Gaucher’s disease, 253 
hemolyuc anemia, 241 
idiopathic purpura hemorrhagica, 246 
in congenital atresia of bile ducts, 263 
rupture of, 254 
techmc of splenectomy, 256 
thrombosis of portal vein, 249, 251 
thrombosis of splenic vein, 249, 251 
tumors of, 255 
Splenectomy 

for Banu’s disease, 251, 252 

for congemtal hemolytic anemia, 244 

for Gaucher’s disease, 253 


Splenectomy 

for purpura hemorrhagica, 247 
preoperative treatment, 256 
technic of, 256 
thrombosis following, 244 
types of wounds, 256 
Splemc anerma, 251 
Sta mm gastrostomy, 22 
StarvaUon diarrhea, 3 
Stenosis of common duct, 278 
Stenosis of esophagus, dilatation through 
gastrostomy, 22 

Stenosis of intesune and colon, 44 

differenuated from pylonc stenosis, 6 

embryology, 44 

pathology, 45 

prognosis, 51 

symptoms and signs, 46 

treatment, 48 

x-ray findings, 47 

Stenosis, pylonc, see Pyloric stenosis 
Sules’ dressing for ingmnal hermorrhaphy, 

364 

Stomach 

aspirauon of, 216 

deflation of, in mtussuscepuon, 119 

duplicauon of, 83, 84, 85, 86, 92 

foreign bodies in, 98 

gastrostomy, 22 

hair ball in, 99, 101 

pylonc stenosis, 1 

ulcer, 19 

Stone, see Cholelithiasis 
Stools 

in congenital intestinal stenosis, 46 
in intesUnal atresia, 28 
in malrotauon of intesune, 59 
Stools, bloody 

in duplications of intestine, 92 
in intesUnal polyps, 129 
in intussuscepUon, 107 
in Meckel’s diverUculum, 76 
Stools, clay-colored or white 
in bile duct atresia, 264 
in jaundice from inspissated bile, 274 
Strangulauon of inguinal hernia, 364 
Strapping for umbilical hernia, 325 
Streptococcus peritonitis, see Primary per 
itonitis 
Sulfanilarmde 

in appendiatis, 221 
in omphalitis, 313 
in streptococcal peritonitis, 195 
Sulfapyndine in pneumococcal peritonitis, 
ig6 
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X Ray dia^nosf* 

itenoiu o{ iDladDC, 47 
ulcer 10 

olcemirc coUtu, 157 
gracful cyu. 500 
untchus. ptatent, 500 
▼ItelUBC duct, penittcnt, joo. 


X Ray LTcauaent 

of con^emtal hemolytic anemia 145 
of embryoma of kidney 4x0 415 
of neuToblaitoma, 457 
of ovarian turnon, 391 

Yajln truu for iniiiinal hernia 358 



